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(54) LIQUID CRYSTAL DEVICE ADD MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device having 
two or more liquid crystal layers separated by a properly 
supported film, and a method for easily manufacturing 
this. 

SOLUTION: This liquid crystal device is provided with a 
first substrate 1 , second substrate 2 spaced apart from 
the first substrate for normalizing an area including at 
least one liquid crystal material with the first substrate, 
at least one film 6 provided between the first substrate 
and the second substrate for dividing the area into at 
least two liquid crystal layers 8 and 9, plural first spacers 
for forming a spacing between the first substrate 1 and 
the film 6, and plural second spacers for forming an 
interval between the second substrate 2 and the film. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] t 

[Claim 1]The 1st substrate and the 2nd substrate that vacated an interval and was formed from 
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this 1st substrate characterized by comprising the following. 

The 2nd substrate that specifies a field containing at least one liquid crystal material between 
this 1st substrate. 

A film which is at least one film provided between this 1st board and this 2nd board, and divides 
this field into at least two liquid crystal layers. 

Two or more 1st spacers for which an interval of this 1st board and this film is vacated. 
Two or more 2nd spacers for which an interval of this 2nd board and this film is vacated. 

[Claim 2]Said two or more 1st spacers are the 1st wall of the 1st lot that has fixed height 
substantially, Said two or more 2nd spacers are the 2nd wall of the 2nd lot that has fixed height 
substantially, The liquid crystal device according to claim 1 whose angle predetermined [ this ] 
said at least one film is held between this 1st wall and this 2nd wall, a longitudinal direction of at 
least a part of this 2nd wall makes an angle a longitudinal direction of at least a part of this 1st 
wall, and predetermined, and crosses, and is not 0 times substantially. 

[Claim 3]The liquid crystal device according to claim 2 with said 1st height substantially equal to 
said 2nd height. 

[Claim 4]Said predetermined angle is the liquid crystal device according to claim 2 or 3 equal to 
90 degrees substantially. 

[Claim 5]Said 1st wall is the parallel liquid crystal device according to any one of claims 2 to 4 
mutually substantially. 

[Claim 6]The liquid crystal device according to claim 5 with which said 1st wall is substantially 
established at an equal interval. 

[Claim 7]The liquid crystal device according to claim 6 with this 1st pitch substantially equal to a 
product with the 1st larger integer to a longitudinal direction of this 1st wall in which that 
[ said / 1st ] can vacate an interval in the 1st pitch substantially including rectangular pixel 
arrangement further than a pitch and zero of a pixel. 

[Claim 8]Said 2nd wall is a liquid crystal device given [ parallel ] in claims 2-7 mutually 
substantially. 

[Claim 9]The liquid crystal device according to claim 8 with which said 2nd wall vacates an equal 
interval substantially, and is established. 

[Claim 10]The liquid crystal device according to claim 9 substantially equal to a product of a 
pitch of a pixel with this 2nd pitch vertical to a longitudinal direction of this 2nd wall in which said 
2nd wall can vacate an interval in the 2nd pitch substantially including rectangular pixel 
arrangement further, and the 1 st larger integer than zero. 

[Claim 1 1]The liquid crystal device according to any one of claims 1 to 10 with which the 1st and 
2nd walls contain polyimide. 

[Claim 12]It is provided so that said two or more 1st and 2nd spacers may make an adjusted pair 
which was divided into a film, When the sum of height of these 1st and 2nd spacers of each set 
is substantially equal and measures height of each spacer vertically substantially to the inner 
surface of these 1st and 2nd boards, The liquid crystal device according to claim 1 with which at 
least one height in this 1st spacer differs from at least one height of others of this 1st spacer. 
[Claim 13]or [ that said 1st spacer is attached to said 1st substrate ] — or the liquid crystal 
device according to claim 12 unified. 

[Claim 14]or [ that said 1st spacer is attached to said 1st film ] — or the liquid crystal device 
according to claim 12 unified. 

[Claim 15]or [ that said 2nd spacer is attached to said 2nd substrate ] — or the liquid crystal 
device according to any one of claims 12 to 14 unified. 

[Claim 16]or [ that said 2nd spacer is attached to said 1st film ] — or the liquid crystal device 
according to any one of claims 12 to 14 unified. 

[Claim 17]Said 1st substrate has the 1st and 2nd groups, and said 2nd spacer has the 3rd and 
4th groups, Height of a spacer of each class is substantially equal, and height of the 1st spacer 
of the 1st group is larger than height of the 1st spacer of the 2nd group, The liquid crystal 
device according to any one of claims 12 to 16 with height of the 2nd spacer of the 3rd group 
larger than height of the 2nd spacer of the 4th group, and a difference of height of the 1 st 
spacer between the 1 st group and the 2nd group substantially equal to a difference of height of 
the 2nd spacer between the 3rd group and the 4th group. 

[Claim 18]The liquid crystal device according to claim 17 with which height of the 1st spacer of 
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the 1 st group differs from height of the 2nd spacer of the 3rd group. 

[Claim 19]The liquid crystal device according to claim 18 with which said 1st and 2nd spacers 
include a wall of one 

[Claim 20]Height of the length direction of each of said wall is the fixed liquid crystal device 
according to claim 1 9 substantially. 

[Claim 21]Said wall is the parallel liquid crystal device according to claim 19 or 20 substantially. 
[Claim 22]The liquid crystal device according to claim 21 with which said wall has been arranged 
at equal intervals. 

[Claim 23]The liquid crystal device according to any one of claims 1 to 22 with which said at 
least one film has conductivity in the vertical direction substantially [ membrane surface ], and 
said 1st and 2nd substrates include the 1st and 2nd address configurations (addressing 
arrangement), respectively. 

[Claim 24]The liquid crystal device according to any one of claims 1 to 22 with which said at 
least one film has insulation, and said 1st and 2nd substrates include the 1st and 2nd address 
configurations, respectively. 

[Claim 25]The liquid crystal device according to any one of claims 1 to 22 with which the surface 
of said at least one film has conductivity, and counters each of said 1 st and 2nd substrates 
including active-matrix address configurations. 

[Claim 26]The surface of said at least one film or at least one film has the 1st piece of a 
conductor, A liquid crystal device given in either of claim 1 to 22 and 25 in which are faced with 
each of said 1 st and 2nd substrates, and each of these 1 st and 2nd substrates has the 2nd piece 
of a conductor that intersects perpendicularly with the 1st piece of a conductor substantially. 
[Claim 27]The liquid crystal device according to any one of claims 1 to 26 with which at least 
one of the liquid crystal layers includes ferroelectric liquid crystal material. 
[Claim 28]the 1st and 2nd liquid crystal layers contain the 1st and 2nd KORESU tic liquid 
crystals, respectively — this — a helical pitch of the 1st KORESU tic liquid crystal — this — 
the 2nd KORESU tic liquid crystal and the liquid crystal device according to any one of claims 1 
to 26 which is for opposite although it is substantially equal. 

[Claim 29]The liquid crystal device according to any one of claims 1 to 26 with which at least 
one of said the liquid crystal layers contains a bistability liquid crystal. 

[Claim 30]A liquid crystal device given in either of claim 1 to 26 and 29 in which at least one of 
said the liquid crystal layers contains a switching liquid crystal within a flat surface. 
[Claim 31]The liquid crystal device according to any one of claims 1 to 30 formed so that said at 
least one film might change light which passes it. 

[Claim 32]The liquid crystal device according to claim 31 in which said at least one film is a 
polarizing plate. 

[Claim 33] A liquid crystal device given in either of claim 31 or 32 in which said at least one film 
is birefringence. 

[Claim 34]Said at least one film is the active liquid crystal device according to any one of claims 
31 to 33 optically. 

[Claim 35]or [ that at least 1 set in a group of said 1st and 2nd walls is fixed to at least one of 
the 1st and 2nd substrates ] — or the liquid crystal device according to any one of claims 1 to 
34 unified. 

[Claim 36]or [ that said at least one film is fixed to at least 1 set in a group of the 1st and 2nd 
walls ] — or the liquid crystal device according to any one of claims 1 to 35 unified. 
[Claim 37]A manufacturing method of a liquid crystal device including a process of arranging at 
least one film between the 1st substrate and the 2nd substrate, and forming at least two caves, 
and a process of using a liquid crystal material for each cave, injecting capillary action into it, 
and forming at least two liquid crystal layers. 

[Claim 38]A manufacturing method of the liquid crystal device according to claim 37 with which a 
liquid crystal material is injected into said each cave in a vacuum in said liquid crystal layer 
formation process. 

[Claim 39]A manufacturing method of a liquid crystal device given in either of claim 34 or 35 by 
which a liquid crystal material is substantially injected simultaneously into said cave in said liquid 
crystal layer formation process. 

[Claim 40]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 39 with which a liquid crystal material of the same density is substantially injected into said 



file://C:\JPOEn\JP-A-H 1 1 -27 1 797.html 



1/27/2010 



JP-A-H1 1-27 1797 



Page 4 of 6 



cave in said liquid crystal layer formation process. 

[Claim 41 ]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 40 said whose at least one film is one film and in which said at least two liquid crystal layers 
are two liquid crystal layers. 

[Claim 42]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 41 which contains a compound which one liquid crystal material of said liquid crystal layer can 
polymerize, or can construct a bridge, and includes a process of a bridge being polymerized or 
constructed over a predetermined field of a liquid crystal material of at least one liquid crystal 
layer, and forming a support after said liquid crystal layer formation process. 

[Claim 43]A manufacturing method of the liquid crystal device according to claim 42 with which it 
is a compound which said compound can polymerize with radiation or can construct a bridge, and 
said support formation process includes a polymerization or bridge construction by radiation 
irradiation. 

[Claim 44]A manufacturing method of the liquid crystal device according to claim 43 in which 
said radiation is ultraviolet rays. 

[Claim 45]A manufacturing method of a manufacturing method of a liquid crystal device given in 
either of claim 43 or 44 to which said radiation irradiation is performed via a mask which 
specifies a predetermined field. 

[Claim 46]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 45 with which said at least one film has insulation, and said 1st and 2nd substrates include the 
1 st and 2nd address configurations, respectively. 

[Claim 47]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 45 with which the surface of said at least one film has conductivity, and counters each of said 
1st and 2nd substrates including active-matrix address configurations. 
[Claim 48]The surface of said at least one film or at least one film has the 1st piece of a 
conductor, A manufacturing method of a liquid crystal device given in either of claim 37 to 45 
and 47 in which are faced with each of said 1st and 2nd substrates, and each of these 1st and 
2nd substrates has the 2nd piece of a conductor that intersects perpendicularly with the 1 st 
piece of a conductor substantially. 

[Claim 49]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 48 with which at least one of the liquid crystal layers includes ferroelectric liquid crystal 
material. 

[Claim 50]the 1st and 2nd liquid crystal layers contain the 1st and 2nd KORESU tic liquid 
crystals, respectively — this — a helical pitch of the 1st KORESU tic liquid crystal — this — 
the 2nd KORESU tic liquid crystal and a manufacturing method of the liquid crystal device 
according to any one of claims 37 to 48 which is for opposite although it is substantially equal. 
[Claim 51]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 48 with which at least one of said the liquid crystal layers contains a bistability liquid crystal. 
[Claim 52]A manufacturing method of a liquid crystal device given in either of claim 37 to 48 and 
51 in which at least one of said the liquid crystal layers contains a switching liquid crystal within 
a flat surface. 

[Claim 53]A manufacturing method of the liquid crystal device according to any one of claims 37 
to 52 formed so that said at least one film might change light which passes it. 
[Claim 54]A manufacturing method of the liquid crystal device according to claim 53 in which 
said at least one film is a polarizing plate. 

[Claim 55]A manufacturing method of a liquid crystal device given in either of claim 53 or 54 in 
which said at least one film is birefringence. 

[Claim 56]Said at least one film is an active manufacturing method of the liquid crystal device 
according to any one of claims 53 to 55 optically. 

[Claim 57]A liquid crystal device manufactured by a method according to any one of claims 37 to 
56. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram of the liquid crystal device which constitutes an 
embodiment with this invention. 

[Drawing 2] It is an outline top view showing the layout of the wall of the device of drawing 1. 
[Drawing 3] They are a series of sectional views showing the method for producing the device of 

drawing 1 . , . 

[Drawing 4j They are a series of sectional views showing the option for producing the device ot 

drawing 1 . . . r . 

[Drawing 5] It is a figure showing the method for producing the device shown in drawing 1, and Ka) 
shows an assembly process and (b) shows a partitioning process. 

[Drawing 6] It is a schematic diagram showing other liquid crystal device composition of an 
embodiment with this invention. 

[Drawing 7] It is a figure showing the section of two films used in the device of drawing 1 or 
drawing 9 . 

[Drawing 8] It is a sectional view of the liquid crystal device produced in accordance with the 
method by a 2nd embodiment of this invention. 

[Drawing 9] It is a sectional view of the device produced in accordance with other methods by a 
2nd embodiment of this invention. 

[Drawing 10] It is an outline sectional view of the liquid crystal device produced in accordance 
with the method by a 2nd embodiment of this invention using a cholesteric liquid crystal material. 

[Drawing 11] It is a schematic diagram showing the liquid crystal device of a certain composition 
by a 3rd embodiment of this invention. 

[Drawing 12] It is a schematic diagram by a 3rd embodiment of this invention showing the liquid 
crystal device of the 2nd composition. 

[Drawing 13] It is a sectional view by a 3rd embodiment of this invention showing the liquid 
crystal device of the 3rd composition. 

[Drawing 14] It is a sectional view by a 3rd embodiment of this invention showing the liquid 
crystal device of the 4th composition. 

[Drawing 15] It is a sectional view by a 3rd embodiment of this invention showing the liquid 
crystal device of the 5th composition. 

[Drawing 16] It is a sectional view by a 3rd embodiment of this invention showing the liquid 
crystal device of the 6th composition. 

[Drawing 173 (a) - (g) is a sectional view in the method of manufacturing the substrate for the 
device of the type shown in drawing 13 , drawing 14 , etc. according [ for example, ] to this 
invention showing a different stage. 
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[Drawing 18] (a) - (g) is a sectional view in the method of manufacturing the substrate for the 
device of the type shown in drawing 13 t drawing 14 , etc. according [ for example, ] to this 
invention showing a different stage. 

[Drawing 19]Drawing 19 is a figure showing the equivalent circuit which two pixels of the device 
by this invention simplified about a certain type of film. 

[Drawing 20] Drawing 20 is a figure showing the equivalent circuit which two pixels of the device 
by this invention simplified about a certain type of film. 

[Drawing 21 ]Drawing 21 is a figure showing the equivalent circuit which two pixels of the device 
by this invention simplified about a certain type of film. 
[Description of Notations] 

I and 2 Substrate 

3 and 5 Wall 

4 Inner surface 

6 Film 

7 Intersection 

8 and 9 Liquid crystal layer 
10 Polyimide 

II and 12 Photoresist 

13 and 15 Etched polyimide and polyimide cylindrical part 

14 Metal 

17 and 18 Adhesives 

25 Rib-like film 

26 Wall 

27 Liquid crystal layer 
31 and 32 Substrate 

33 Film 

34 and 35 — the film suspension produced beforehand 

36 and 38 Electrode 

37 and 39 Orientation layer 

40 and 41 Liquid crystal (+ prepolymer) 
42 Film support 

45 Black paint 

46 Ambient light 

48 Ultraviolet radiation 

49 Ultraviolet mask 
51 and 54 Substrate 
57 Film 

60, 62, 64, 66, and 68 Electrode 

61, 63, 65, and 67 Orientation layer 
70 and 72 Picture element electrode 

73 and 75 Resin 

74 and 76 Mask 
101 and 102 Pixel 

120, 121, and 122 Capacity 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



file://C:\JPOEn\JP-A-Hl l-271797.html 



1/27/2010 



JP,11-271797 ? A [DETAILED DESCRIPTION] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



Page 1 of 15 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a liquid crystal device and a manufacturing 

method for the same. 

[0002] 

[Description of the Prior Art]US 3 886 The method for creating a multilayer liquid crystal cell to 
No. 014 is indicated. By a spacer particle, some glass substrates separate, and are provided by 
each, then the whole is heated, and a pressure is applied. Next, in an end, it receives mutually, a 
glass substrate is fixed, and it leaves the suitable opening for filling up the gap with a liquid 
crystal material. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to use a comparatively thick glass 
substrate between liquid crystal layers, this type of device will be influenced by the azimuth 
difference effect, and a use will be limited. 

[0004]US 4 878 No. 741 is indicating the multilayer liquid crystal color display with which the 
liquid crystal material was confined into the globular form cell, A cell layer is deposited on a 
substrate and the electrode to repeat and the further closure liquid crystal layer are provided by 
turns in order on this. However, such a display is limited to the liquid crystal system which may 
function with the closed gestalt. 

[0005]US 5 392 No. 141 is indicating the art which produces a multilayer liquid crystal device. 
The liquid crystal cell contains the stack of epoxy overlay produced by carrying out the spin coat 
of a sacrifice layer and the epoxy overlay by turns. The sacrifice layer contains the spacer for 
remaining, even after a sacrifice layer is removed, and supporting epoxy. The support for 
supporting an insulating layer is provided. However, since such art is comparatively complicated 
and expensive, it is not commercially effective, what is established for an electrode in an 
interlayer — difficulty — or it is impossible. 

[0006]US 4 659 No. 182 is indicating the multilayer liquid crystal display in which the 
intermediate substrate was provided between outside substrates. The intermediate substrate 
has the electrode structure for carrying out an address to the pixel of a display. The difficulty of 
supporting an intermediate substrate is indicated. The solution proposed is using additional 
adhesives for the outside of liquid crystal bulk. 

[0007]US 5 015 No. 074 is indicating the two-layer liquid crystal display from which the liquid 
crystal layer was separated into both sides with the separating wall which has an address 
electrode. When the separating wall is supported by meandering walls from each substrate, 
respectively, each class is morphologically divided into two volume containing a different liquid 
crystal material. In order for a display to provide normal color operation, it is the exact position 
****** necessity for meandering walls. Meandering walls must fully be closed to the separating 
wall and the substrate, in order to prevent mixing of a different liquid crystal material. 
[0008]"A Liquid-Crystal/Polymer Optical Device Formed by Holography for Reflective Colour 
Display Applications", Tanaka et al., The multilayer liquid crystal structure which used polymer 
dispersion liquid Akira for Eurodisplay 93 Digest PDLC-2 and the 109 - 1 1 1st page is indicated. 
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The structure stackHzed vertically is formed by forming the flat surface of the microscope level 
which a liquid crystal and polymer repeat by turns by polymerization-ization of ultraviolet-rays 
interference, a polymer precursor, and a liquid crystal mixture. The device obtained operates as 
a switchable multilayer mirror stack. 

[0009]Capability to manufacture the product which includes use of a multilayer liquid crystal 
device is desired. For example, US 4556 No. 286 and US 4 487 No. 480, US 4 384 No. 763 and 
EP 0 431 No. 716 and US 4 581 No. 608, EPO 209 No. 439 and EP 0370 No. 773 and US 4 712 
No. 877, the European patent application 95306983.No. 8 and "Novel Multicolour LCD without a 
Colour Filter", Sato et al., and proc SID vol33 (3) — the example of such [ the 183 - 186th 
page ] a product is indicated. However, generally these indications do not provide sufficient art 
or the commercial art for providing or supporting an intermediate substrate, fully abolishing the 
azimuth difference effect. 

[0010]Therefore, the purpose of this invention is to provide providing the multilayer liquid crystal 
device which is not influenced by the azimuth difference effect, and a simple manufacturing 
method for the same by separating a liquid crystal layer by the film supported appropriately. 
[0011] 

[Means for Solving the Problem]The 2nd substrate that specifies a field which according to the 
1st aspect of affairs of this invention are the 1st substrate and the 2nd substrate that vacated 
an interval and was formed from this 1st substrate, and includes at least one liquid crystal 
material between this 1st board, A film which is at least one film provided between this 1st board 
and this 2nd board, and divides this field into at least two liquid crystal layers, A liquid crystal 
device containing two or more 1st spacers for which an interval of this 1st board and this film is 
vacated, and two or more 2nd spacers for which an interval of this 2nd board and this film is 
vacated is provided, and, thereby, the above-mentioned purpose is attained. 
[0012]Said two or more 1st spacers are the 1st wall of the 1st lot that has fixed height 
substantially, Said two or more 2nd spacers are the 2nd wall of the 2nd lot that has fixed height 
substantially, Said at least one film is held between this 1st wall and this 2nd wall, and a 
longitudinal direction of at least a part of this 2nd wall may make an angle a longitudinal direction 
of at least a part of this 1st wall, and predetermined, and may cross. At this time, an angle 
predetermined [ this ] is not 0 times substantially. 

[0013]Said 1st height may be substantially [ as said 2nd height ] equal. Said predetermined angle 
may be substantially equal to 90 degrees. 

[0014]Said 1st wall of each other may be substantially established at an equal interval in parallel. 

[0015]Substantially, including rectangular pixel arrangement further, that [ said / 1st ] can 
vacate an interval in the 1st pitch, and this 1st pitch may be substantially [ as product with 1st 
larger integer than pitch and zero of pixel ] equal to a longitudinal direction of this 1st wall. 
[0016]Substantially, mutually, said 2nd wall vacates an equal interval substantially, and may be 
established in parallel. 

[0017]Substantially, including rectangular pixel arrangement further, said 2nd wall can vacate an 
interval in the 2nd pitch, and this 2nd pitch may be substantially [ as a product of a pitch of a 
pixel vertical to a longitudinal direction of this 2nd wall, and the 1 st larger integer than zero ] 
equal. The 1st and 2nd walls may contain polyimide. 

[0018]According to other aspects of affairs of this invention, said liquid crystal device, It is 
provided so that said two or more 1st and 2nd spacers may make an adjusted pair which was 
divided into a film, When the sum of height of these 1st and 2nd spacers of each set is 
substantially equal and measures height of each spacer vertically substantially to the inner 
surface of these 1st and 2nd boards, At least one height in this 1st spacer is different 
composition from at least one height of others of this 1st spacer, and the above-mentioned 
purpose is attained by that. 

[0019]or [ that said 1st spacer is attached to the 1st substrate of an account, or said 1st film ] 
— or it may be unified, or [ that similarly said 2nd spacer is attached to the 2nd substrate of an 
account, or said 1st film ] — or it may be unified. 

[0020]Said 1st substrate has the 1st and 2nd groups, and said 2nd spacer has the 3rd and 4th 
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groups, Height of a spacer of each class is substantially equal, and height of the 1st spacer of 
the 1st group is larger than height of the 1st spacer of the 2nd group, Height of the 2nd spacer 
of the 3rd group may be larger than height of the 2nd spacer of the 4th group, and a difference 
of height of the 1st spacer between the 1st group and the 2nd group may be substantially [ as a 
difference of height of the 2nd spacer between the 3rd group and the 4th group ] equal. Height 
of the 1st spacer of the 1st group may differ from height of the 2nd spacer of the 3rd group. At 
this time, said 1st and 2nd spacers may include a wall of one ********. 
[0021]Height of the length direction of each of said wall is substantially constant, and is 
obtained. Said wall is substantially parallel, and is acquired, and may be arranged at equal 
intervals. 

[0022]Said at least one film has conductivity in the vertical direction substantially [ membrane 
surface ], and said 1st and 2nd substrates may also include the 1st and 2nd address 
configurations (addressingarrangement), respectively. 

[0023]Said at least one film has insulation, and said 1st and 2nd substrates may also include the 
1st and 2nd address configurations, respectively. 

[0024]The surface of said at least one film has conductivity, and may counter each of said 1 st 
and 2nd substrates including active-matrix address configurations. 

[0025]The surface of said at least one film or at least one film may have the 1st piece of a 
conductor, and may be faced with each of said 1st and 2nd substrates, and each of these 1st 
and 2nd substrates may have the 2nd piece of a conductor that intersects perpendicularly with 
the 1st piece of a conductor substantially. 

[0026]At least one of the liquid crystal layers may include ferroelectric liquid crystal material. 
[0027]the 1st and 2nd liquid crystal layers contain the 1st and 2nd KORESU tic liquid crystals, 
respectively — this — a helical pitch of the 1st KORESU tic liquid crystal — this — it may be 
for opposite although it is substantially [ as the 2nd KORESU tic liquid crystal ] equal. 
[0028]At least one of said the liquid crystal layers may also contain a bistability liquid crystal. At 
least one of said the liquid crystal layers may also contain a switching liquid crystal within a flat 
surface. 

[0029]It may be provided so that said at least one film may change light which passes it, and it 
may be a polarizing plate. The film may be birefringence and may be optically active. 
[0030]or [ that at least 1 set in a group of said 1st and 2nd walls is fixed to at least one of the 
1st and 2nd substrates ] — or it may be unified, or [ that said at least one film is fixed to at 
least 1 set in a group of the 1st and 2nd walls ] — or it may be unified. 

[0031]a process of according to another aspect of affairs of this invention arranging at least one 
film between the 1st substrate and the 2nd substrate, and forming at least two caves — and, A 
manufacturing method of a liquid crystal device including a process of using capillary action for 
each cave, injecting a liquid crystal material into it, and forming at least two liquid crystal layers 
is provided, and, thereby, the above-mentioned purpose is attained. 

[0032]In said liquid crystal layer formation process, a liquid crystal material may be injected into 
said each cave in a vacuum. A liquid crystal material is preferably injected into said cave 
simultaneously substantially in that case. In the process, a liquid crystal material of the same 
density may be substantially injected into said cave. 

[0033]Said at least one film may be one film, and said at least two liquid crystal layers may be 
two liquid crystal layers. 

[0034]A compound which one liquid crystal material of said liquid crystal layer can polymerize, or 
can construct a bridge is included, and a process of a bridge being polymerized or constructed 
over a predetermined field of a liquid crystal material of at least one liquid crystal layer, and 
forming a support after said liquid crystal layer formation process may be included. In that case, 
it is a compound which said compound can polymerize with radiation or can construct a bridge, 
and said support formation process may include a polymerization or bridge construction by 
radiation irradiation. Radiation may be ultraviolet rays. Said radiation irradiation may be 
performed via a mask which specifies a predetermined field. 

[0035]Said at least one film has insulation, and said 1st and 2nd substrates may also include the 
1st and 2nd address configurations, respectively. 
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[0036]The surface of said at least one film has conductivity, and may counter each of said 1st 
and 2nd substrates including active-matrix address configurations. 

[0037]The surface of said at least one film or at least one film may have the 1st piece of a 
conductor, and may be faced with each of said 1st and 2nd substrates, and each of these 1st 
and 2nd substrates may have the 2nd piece of a conductor that intersects perpendicularly with 
the 1st piece of a conductor substantially. 

[0038]At least one of the liquid crystal layers may include ferroelectric liquid crystal material. 
[0039]the 1st and 2nd liquid crystal layers contain the 1st and 2nd KORESU tic liquid crystals, 
respectively — this — a helical pitch of the 1st KORESU tic liquid crystal — this — it may be 
for opposite although it is substantially [ as the 2nd KORESU tic liquid crystal ] equal. 
[0040]At least one of said the liquid crystal layers may contain a bistability liquid crystal. 
[0041 ]At least one of said the liquid crystal layers may be provided so that said at least one film 
which may contain a switching liquid crystal within a flat surface may change light which passes 
it, and it may be a polarizing plate. The film may be birefringence and may be optically active. 
[0042]According to this invention, a liquid crystal device manufactured by an above-mentioned 
method is also provided. 

[0043]An operation of this invention is explained below. It is possible to provide a device which 
has at least two liquid crystal layers separated by a film supported appropriately, each film — an 
intersection of a wall — "stop" **** — it may be supported by things. There is no position 
********** necessity in accuracy higher than accuracy demanded in a liquid crystal device with 
a standard substrate. A film may be dramatically thin, for example, thickness about a micron may 
be sufficient as it. Thus, viewing-angle restrictions by a problem of azimuth difference which 
accompanies carrying out the stack of the pixeHzed cell which consists of the conventional 
single liquid crystal layer decrease substantially. If a film covers a whole surface product also to 
which substrate, when not being provided in parallel, it is possible to provide an address of 
analog intermediate color, for example in bistability liquid crystal systems, such as a strong 
dielectric liquid crystal material. Switching threshold voltage changes in order to be dependent 
on cell thickness. It is because each cell may have an inclined plane. 

[0044]A film does not need to be substantially separated from a substrate symmetrically and 
may be [ on an average ] closer to a direction of a substrate of another side than one substrate. 
Therefore, the address of the switching characteristic of a pixel located in membranous both 
sides may be carried out by electrode which impresses an electric field so that it may differ, for 
example, a pixel may become in-series effectually to both such pixels. 

[0045]Another advantage of this composition is bringing about stability in strong dielectric liquid 
crystal orientation sensitive to a shock for example. Therefore, such a device becomes stronger 
to damage [ more flexible and ] by a mechanical shock. 

[0046]Such art can be applied to a liquid crystal system by which many differ. In an example, 
with a guest host coloring matter liquid crystal material etc., a layer may be made into a color 
and a color liquid crystal display may be provided. In another example, it is substantially good as 
for twice to a single liquid crystal layer device in reflectance by reflecting both circular light 
according to the direction of a whorl for opposite of a liquid crystal material using a cholesteric 
liquid crystal material. Or the wavelength range of catoptric light may be extended by using a 
cholesteric liquid crystal material which has a different helical pitch. 

[0047]It is more possible to provide a multilayer [ which has the improved efficiency ] binary 
phase hologram than being obtained using a monolayer spatial-light-modulation machine. In 
image processing, it is parallel between two stuck layers, and the capability to let information 
pass provides an advantage, furthermore — switching within a flat surface (for example, 
ferroelectric liquid crystal material and the electro clinic (electroclinic) effect.) Since a switching 
contrast ratio in single liquid crystal layers, such as switching within the flexo electric 
(flexoelectric) effect and a nematic flat surface, is only increased, a multilayer liquid crystal 
structure may be used. 

[0048]In the case of a layer using bistability or a 3 stable liquid crystal, an electrooptics target is 
used, and intermediate color capability can be provided or extended. 

[0049]A method for producing a liquid crystal device by this invention is comparatively simple, 
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and each film ensures separating from the 1st or 2nd substrate correctly. Before filling up a 
cavity with a liquid crystal material, it is unnecessary to provide the supporting structure to a 
film. A film is because a right location is automatically taken when it fills up with a liquid crystal 
material. A cavity is filled up with a mixture of a liquid crystal material which is the same or is 
different by capillarity in part at least, and when a film is in a right location in a liquid crystal cell, 
it is made for capillary pressure concerning membranous both sides to become equal. A 
membranous actual position is influenced with a specific parameter (for example, density) of a 
liquid crystal material used. It is possible to change these parameters so that a film may take a 
desired position, for example, the halfway point of the 1st substrate and the 2nd substrate. 
[0050]After membranous physical support fills up a cavity with a liquid crystal material in 
necessity or a desirable use, a membranous position may be fixed by forming a base material. 
[0051]or [ for example, / using a mask suitable after restoration of a cavity after restoration of a 
cavity in the case of a liquid crystal mixture which can carry out / **** /Hzing by exposure to 
ultraviolet rays ] — or UV irradiation may be performed to a device using converging ultraviolet 
radiation lines, such as laser. A base material like polymer formed by this by separation from a 
uniform solution in a cavity, for example, a gestalt of a support, is obtained. Therefore, simple 
and cheap art for exact position ****** being substantially [ base material / in a different layer ] 
possible, and producing a powerful device physical more physically is provided. 
[0052] 

[Embodiment of the Invention]Below, this invention is further explained about an illustration 
embodiment with reference to an attached drawing. In a drawing, the same reference mark points 
out the same component. 

[0053](Embodiment 1) The liquid crystal device shown in drawing 1 has the 1st substrate 1 and 
2nd substrate 2. Each substrate is a composite board containing various layers, such as an 
orientation layer and address configurations, substantially. The substrate 1 has two or more walls 
3 prolonged toward the inside of a device from the inner surface 4 of the substrate 1. The wall 3 
can consist of polyimide and is substantially prolonged vertically to the inner surface 4. A wall 
has the same fixed height, it is mutually parallel and the interval is vacated equally substantially. 
[0054]The wall 5 is formed on the substrate 2. The wall 5 can consist of polyimide, is 
substantially prolonged vertically to the inner surface of the substrate 2, and has fixed height, it 
is mutually parallel and the interval is vacated equally substantially. Alignment of the substrates 
1 and 2 is carried out so that the major axis direction of the walls 3 and 5 may receive mutually 
and may extend vertically substantially. 

[0055]The film 6 is located among the walls 3 and 4, and is supported by being stopped by the 
crossing portion of the walls 3 and 5. The film 6 follows and is fully supported over the whole 
device. The film 6 divides a cell into two layers, and two layers are filled up with the liquid crystal 
of the same type or a different type. Typically, a film has about 30 - the thickness of 1 micron of 
abbreviation. In the case of the film which has a thickness of about 30 microns, a film may be 
semi- rigidity, for example, can consist of glass. In the case of the film which has the thickness 
near the minimum of a mentioned range, a film may be formed from flexible polymer (for example, 
polyethylene terephthalate known as a miler (registered trademark) currently sold from Dupont). 
[0056] Drawing 2 shows the wall 3 which the substrate 1 supports, and the intersection 7 
between 5 which the substrate 2 supports. Since it has height same [ the wall on each 
substrate ], and fixed, as for the film 6, in the intersection 7, a film is fully supported over the 
whole region grasping or by being stopped. Thus, a powerful device is provided comparatively 
physically and it has a resistance force to a mechanical shock and a pressure also by the 
comparatively thin film 6. 

[0057]Since the walls 3 and 5 have the same height as shown in drawing 1 , the liquid crystal 
layers 8 and 9 have the same thickness. However, the liquid crystal layer of different thickness 
may be provided by changing the height of the walls 3 and 5. 

[0058]A liquid crystal device may be a pixeHzed display which has a regular rectangle array of a 
pixel. A pixel detaches only a fixed normal pitch and horizontal pitch, and is provided, and the 
walls 3 and 5 detach only the same pitch (distance between walls), or its integral multiple, and 
are provided. Therefore, the walls 3 and 5 can avoid that the opening of a device hides by 
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carrying out alignment so that a gap may exist between the adjoining pixels. In the case of a 
passive-matrix address, the intersection 7 is naturally located in the angle of a pixel. In the case 
of the active-matrix address provided with one or the two active matrix substrates 1 and 2, it is 
necessary to perform alignment during manufacture so that the intersection 7 may come to the 
angle which is a pixel. 

[0059]The film 6 may be insulation or conductivity, or may have conductivity in the direction of z 
like the after-mentioned. Or on the film 6, an address means to collaborate with the substrate 1 
and the address means on two may be formed, each of a liquid crystal layer is dependent on the 
specific address configurations which are design-required and are provided — an active address 
— or a passive address may be carried out. 

[0060]The address configurations provided on the substrate 1 and 2 may be types which same- 
type or are different. For example, both both [ one side or ] may be the passive-matrix types 
which have a parallel stripe like electrode. Or address configurations may be the active matrix 
types provided with each transistor for controlling switching of each pixel. The substrate in the 
case of an active matrix substrate may be a glass substrate and a thin film transistor (TFT) type, 
or a silicon large-scale integration (LSI) type. According to a design demand of a specific use, a 
light filter and a black mask may be provided in both both [ one side or ] 1 and 2. 
[0061]The method for producing the substrates 1 and 2 is shown in drawing 3 . According to the 
design demand of the liquid crystal mode of an adjoining liquid crystal layer (for example, is it an 
active matrix substrate or is a passive-matrix board?), the substrate 1 or 2 is prepared first. The 
fully hardened film is formed by forming on a substrate the layer 10 of polyimide, such as PI2555 
currently sold, for example by spin coating, and imide-izing it from Dupont. Next, the layer 10 is 
coated with the photoresist 11, such as S1818 currently sold from Shipley Chemicals, UV 
irradiation is performed via the suitable stripe shape photo mask for this, and negatives are 
developed by the conventional method. The piece of photoresist development for carrying out 
the mask of the polyimide layer 10 located downward in an oxygen plasma etching process by 
this is left behind. The polyimide hardened according to such an oxygen plasma etching process 
is etched, and a required cylindrical portion or the walls 3 and 5 are formed. 
[0062]Next, a substrate and the completed wall remain by removing the photoresist which 
remains after being consumed by the etching process. 

[0063]In the case of the pixeHzed device which has a pixel array of rectangular shape 
substantially, it is constituted so that the walls 3 and 5 may be located in the gap between 
pixels. Therefore, the pitch of a wall may be substantially made equal at a picture element pitch 
or its integral multiple. For example, although typical pitches are about 80 - the range of 500 
microns of abbreviation, about a very large or very small device, it may be the outside of this 
range substantially. While comparatively good vision characteristics are provided without needing 
at all the additional element for in the case of the very thin film 6 which has a thin liquid crystal 
layer and a narrow cylindrical part abolishing an azimuth difference problem or decreasing 
azimuth difference, it is possible to make pixel size small even to 20 microns. While a wall may 
have thickness as small as 1 micron, theoretically, the limit of maximum thickness does not exist 
but is chiefly determined by the optical demand of a device. The height of a wall is determined by 
liquid crystal mode and is about 1 - the range of 20 microns of abbreviation typically. 
[0064] Drawing 4 shows the production technology as the exception method for providing a 
middle masking layer between polyimide and photoresist which were hardened in the two-layer 
lithography technology. After forming the polyimide layer 10 hardened on the substrates 1 and 2 
as mentioned above, the middle masking layer 14 which consists of metal (graphic display) or 
glass is formed on the hardened polyimide layer 10. Subsequently, the photoresist 12, such as 
S1805 currently sold from Shipley Chemicals, is deposited on the interlayer 14. Subsequent 
down stream processing is substantially [ as an above-mentioned process ] the same. The 
interlayer 14 is equal to etching in oxygen plasma, provides the capability to generate a higher 
wall, and as a result of making it possible to realize the etching pattern of high resolution more, 
he can generate a narrower wall. This cannot be attained depending on use of the comparatively 
thin photoresist layer in the method shown in drawing 3 . Because, an oxygen etching process is 
for removing photoresist simultaneously with polyimide. 
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[0065]Other materials can also be used although the walls 3 and 5 shall consist of polyimide. 
Such other materials For example, cyclotene currently sold from Dow Chemicals (registered 
trademark), It is the glass by which chemical vacuum deposition was carried out, such as spin 
one glass currently sold from Allied Signal, such as Accuglass (registered trademark), Si 3 N 4 , and 

Si0 2 . 

[0066]After the process of the method shown in drawing 3 and 4, if required, the substrates 1 
and 2 will be coated with an orientation layer. For example, this may contain a homeotropic 
orientation layer or polyimide films (for example, PI2555 currently sold from Dupont) suitable for 
a rubbing orientation process. Or in order to provide an orientation layer, a substrate face may 
be made to carry out vacuum evaporation of the silicon monooxide film angles other than a right 
angle. 

[0067]For example, by next assembling the substrate and wall which are formed by an above- 
mentioned method with the film 6, a device is formed, and a liquid crystal material is filled up with 
and closed to this. As shown in drawing 5 (a), one substrate is temporarily mounted on the base 
16. Next, after carrying out round spreading of the adhesives 18 at the circumference of a 
substrate, the film 6 is supported in the film frame 17. Subsequently, the substrate of another 
side is placed on a film so that alignment may be carried out to the 1 st substrate and the wall on 
two substrates may intersect perpendicularly and cross. By applying adhesives to the suitable 
position on both the boards 1 and 2, the sandwich structure of a substrate-adhesives-film- 
adhesives-board is locally formed in several fields. Without applying the power of an unnecessary 
transverse direction, where the film 6 is held by the frame 1 7 in a prescribed position, a device is 
assembled firmly. The adhesives 18 and 19 leave the suitable opening for being filled up with the 
suitable liquid crystal material for a layer, and form a seal in a part of circumferences of a device. 
Since the layer specified by the walls 3 and 5 is stripe shape, at least one end of each class 
must be fully opening-kept carried out. Next, adhesives are hardened, for example with 
ultraviolet rays or heat. 

[0068]Especially, as mentioned above, in the case of a active-matrix address, alignment of the 
substrates 1 and 2 needs to be carried out so that the intersection 7 of a wall may come to the 
angle which is a pixel. Since standard cell assembly machinery has required alignment capability, 
it is used with the zipper assembly shown in drawing 5 (a), and can make sufficient alignment and 
assembly possible. 

[0069]Although each display can be formed using the assembly process shown in drawing 5 (a), 
by dividing behind using this assembly process to what is called a master substrate, a bigger 
pixel array than those [ one or more ] may be formed, and a stage-like end (step edge) may be 
formed in an array. This is shown in drawing 5 (b). A device [ finishing / an assembly ] is divided 
into two by dividing the glass substrates 1 and 2 along the line shown by an arrow. By removing 
partial piece 1' of the substrate 1, a stage-like end remains in two obtained devices. Thereby, 
the electrode (not shown) on the substrate 2 is exposed to external connection. Flap 6' is left 
behind to each division end after cutting of the film 6, and it becomes possible to be filled up 
with material which is different if required for two liquid crystal layers. 

[0070]Since it ensures becoming as the thickness of a device is prescribed by the walls 3 and 4, 
the assembly of a device can be performed under a vacuum or within a pressure rig. Manufacture 
of a device is completed by closing the end opening which remains after being filled up with a 
required liquid crystal material. 

[0071]In the embodiment which has a flexible film, the possibility of the sag in a device is 
prevented by stretching the film 6 tightly in the frame 1 7 between assemblies. However, in order 
to prevent introduction of the bad controllable birefringence which can be placed when a film is 
extended, generally extension of the film 6 should be avoided. The further support of the film 6 is 
provided by the capillary force in a liquid crystal material. 

[0072]In one address configurations of the device shown in drawing 1 , by providing the stripe like 
electrode prolonged perpendicularly mutually on the substrate 1 and 2 prescribes the passive- 
matrix address configurations which act on both liquid crystal layers simultaneously. When a pixel 
is specified by the intersection or overlapped range on the substrate 1 and 2, into two liquid 
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crystal layers, each pixel address configurations perform an address to the pixel of a position 
********** couple. A pixel may be provided with a different switching threshold by having the 
height which may contain the liquid crystal which has a threshold from which each class differs 
or from which the walls 3 and 5 differ in order to make the independent address of two pixels 
possible. 

[0073]In such passive address configurations, the film 6 may be insulation electrically. In this 
case, a pair of (it is indicated as the pixel 1 and the pixel 2) two adjoining equivalent circuits of 
the picture element pair by which the stack was carried out vertically are shown in drawing 19 . 
About each picture element pair, an upper liquid crystal layer acts as the capacity 1 20 
approximately, a lower liquid crystal layer acts as the capacity 121 approximately in a similar 
manner, and the film 6 which separates both layers also acts as the capacity 122. Thus, the 
insulating film 6 carries out capacitive coupling of the two pixels in each alignment pair or a 
stack-ized pair, and, in the case of voltage dependence bistability liquid crystals, such as a 
ferroelectric liquid crystal (FLC) or an antiferroelectricity liquid crystal (AFLC), makes the 
independent address of two layers possible. 

[0074]When active-matrix address configurations are provided on the substrates 1 and 2, as 
shown in drawing 20 , the film 6 may be given conductivity by coating one side or both sides, 
using a conductive thing. It enables this to provide the independent address of the pixel in two 
layers. When giving conductivity by coating a film, it may be made to have conductivity in a 
specific field by patterning coating by arbitrary suitable art. 

[0075] Drawing 21 shows another example of composition in which passive-matrix address 
electrode composition was provided on the substrate 1 and 2. In this case, the film 6 is 
perpendicularly formed to the direction of z, i.e., the surface, with the material which makes 
electrical conduction possible. In drawing 21 , non-conducting in the plane direction of the film 6 
is expressed with the resistance Rxy. As for such composition, an address is made independent 
without the loss of the voltage or the electric field accompanying the capacity 122 of an 
insulating film by the pixel of two layers possible by single device address composition. 
[0076]The single active address composition for carrying out the address of the two layers 
simultaneously is provided, and one side of the substrates 1 and 2 is an active matrix substrate, 
and it may be made for another side to provide common electrode connection. In this case, the 
film 6 may be insulation as shown in drawing 1 9 , or as shown in drawing 21 , it may be 
conductivity at the direction of z. 

[0077]As mentioned above, suitable liquid crystal orientation may be provided by extending the 
film 6. However, this is possible only when the film which generally is not coated is used. Desired 
liquid crystal orientation may be provided by coating and carrying out rubbing treatment of the 
orientation material to a film as an exception method. For example, a film may be coated so that 
a homeotropic orientation may be provided. 

[0078]The film 6 may be constituted also so that the specific optical characteristic which a 
device requires may be provided. For example, a film may be constituted so that the retardation 
of light, birefringence, or polarization may be provided. 

[0079]A passive address can also be performed to each liquid crystal layer by providing address 
electrode composition suitable on one side of the film 6, or both sides. For example, by 
performing conductive coating by a material publicly known as Baytron (registered trademark) 
currently sold at least to one side of the film 6 from Bayer AG, A conductive layer as shown in 
drawing 20 may be provided, or a passive address may be provided by suitable patterning of a 
conductive layer. 

[0080]A film is substantially separated from a substrate equally and may be located more closely 
[ the direction of the substrate of another side ] than one substrate. Therefore, an address may 
be performed to these pixels by impressing an electric field from an electrode ranging over both 
pixels so that the switching characteristic of the pixel on membranous both sides may be 
changed, for example, a pixel may become in-series effectually. 

[0081]as mentioned above — in the portion which was joined to the walls 4 and 5 over the 
whole, and pasted up the film 6 effectually in ****** and its end, and was pinched by the 
intersection 7 of the walls 3 and 5 — maintenance — or it is stopped. However, the walls 3 and 
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5 may be joined to the film 6. For example, when the walls 3 and 5 are formed from Cyclotene 
(registered trademark) currently sold from Dow Chemicals, The walls 3 and 5 may be joined to 
the film 6 by performing the soft cure (soft cure) by temperature up after the assembly of a 
device (for example, it is shown in drawing 5 (a) like). The end face where the walls 3 and 5 
counter may be coated with ultraviolet curing nature adhesives by coating a sacrificial substrate 
with the thin layer of adhesives, for example, contacting the end face of the walls 3 and 5, and 
placing this substrate as an exception method. A sacrificial substrate is removed and the walls 3 
and 5 are fixed to the film 6 after the assembly of a cell using UV irradiation. 
[0082] Drawing 6 shows another liquid crystal device which has the substrates 1 and 2, the walls 
3 and 5, the film 6, and the liquid crystal layers 8 and 9 as mentioned above with reference to 
drawing 1 . However, the device shown in drawing 9 differs from what is shown in drawing 1 in the 
point of having the additional film 25 made into the shape of a rib so that the wall 26 might be 
provided. The rib-like film 25 is formed between the wall 5 and the film 6, and when the wall 26 
separates the film 6 and the film 25, it forms the 3rd liquid crystal layer 27. 
[0083]The wall 26 is oriented so that the major axis direction may intersect perpendicularly to 
the major axis direction of the walls 3 and 5. Therefore, the film 6 is stopped by the intersection 
between the wall 3 and the wall 26, and the film 25 is stopped by the intersection between the 
wall 5 and the wall 26. Therefore, both films 6 and 25 are supported good as mentioned above, 
and the three-layer device which has a strong structure comparatively physically is provided. 
[0084]The rib-like film 25 may be formed from arbitrary materials, such as polyimide, as the wall 
3 was explained. The wall 26 may be formed by the above photolithography technology. Or the 
wall 26 may be formed also of mechanical art, such as performing embossing on the film 25. 
[0085] Drawing 7 shows the sectional view of the rib-like film 25 in which the wall 26 was formed 
only in one side shown in drawing 6 . Such a film may be used instead of one side of the groups 
of the film 6 shown in drawing 1 , and the walls 3 and 5. Drawing 7 also shows rib-like film 25' 
provided in both sides in the walls 26 and 26 by embossing etc. as mentioned above again. It 
indicates that it is parallel in the walls 26 and 26, and each wall 26' to which each wall 26 
corresponds is countered. Such composition can be used in the device of drawing 6 (it replaces 
by wall 26' instead of the wall 5). However, in order to make still better support of double-sided 
rib-like film 25', in the assembled device, film 25' is stopped by orienting wall 26' with a 
rectangular cross to the wall 26 preferably. 

[0086]When it is more convenient to form a wall not on a substrate but on a film, the one side 
film 25 and double-sided film 25' may be used instead of the walls 3 and 5 of the device shown in 
drawing 7 , the films 6 and 25, and the wall 26. Similarly, in drawing 1 , double-sided film 25' may 
be used instead of the walls 3 and 5 and the film 6. 

[0087]Theoretically, arbitrary numbers of liquid crystal layers can be provided by providing the 
group of a suitable number of films, and a suitable number of walls. Although it is not 
indispensable, as mentioned above about film 25' which it has, for example in the parallel walls 26 
and 26, it is preferred the angle whose major axis direction of the wall on both sides of each film 
is not zero, and to cross at 90 degrees substantially preferably. Thereby, in the intersection of 
the wall on the both sides, a strong structure is appropriately provided with a film physically 
immobilization or by stopping. 

[0088](Embodiment 2) The liquid crystal device shown in drawing 8 has the upper side board 31 
and the lower substrate 32 which consist of glass etc., for example. On the upper side board 31, 
the electrode 38 and the orientation layer 39 are formed, respectively on the electrode 36, the 
orientation layer 37, and the lower substrate 32. With the flexible film 33 (for example, film of the 
1 -micron thickness of polyester, such as polyethylene terephthalate known as a miler (registered 
trademark) currently sold from DuPont). The cell is divided into the bottom layer containing the 
upper layer containing the liquid crystal material 40, and the liquid crystal material 41. Or the film 
33 may be formed from the glass made thin enough so that it might become so flexible that 
restoration by capillary action is enabled like the after-mentioned. The end of the film 33 is 
supported by the end supporting bodies 34 and 35 which are the gestalten of the film suspension 
produced beforehand. In order to make it possible to fill up a layer with a liquid crystal material, a 
filling hole may be established in the base materials 34 and 35. 
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[0089]In order to manufacture the device shown in drawing 8 , the substrates 31 and 32 are 
formed by conventional technology so that active or passive-matrix address configurations, and 
a light filter may be included, for example. The frame of the polymerization nature materials 
(polyamide or epoxy) which have predetermined height (for example, 1-20 microns) is deposited 
using standard deposition art, such as photo lithography and screen-stencil. Material is deposited 
near the part in which the seal by the suspensions 34 and 35 on each substrate is formed. The 
frame has an opening for making it possible to fill up a panel with a liquid crystal material after 
final assembly. Next, it enables it to bear the pressure in a next assembly stage by hardening 
polymerization nature material selectively at least using an elevated temperature and/or UV 
irradiation. 

[0090]One substrates (substrate 31 etc.) are mounted vertically and the film 33 is extended over 
a substrate (stretch). Subsequently, the 2nd substrate is installed so that a film may be 
contacted, both the frames of the substrates 31 and 32 lap, and the film 33 is fixed between 
them. 

[0091]Next, the outer seal of a device is formed by hardening so that adhesives may be opened 
along with a frame and an airtight barrier may be formed on membranous both sides. Next, a 
device is filled up with a liquid crystal under a vacuum (a panel is put perpendicularly preferably). 
It fills up with two layers simultaneously. A filling hole is closed next. 

[0092]In the use as which the robustness (robustness) of a high level of a liquid crystal device is 
not required, support of the film 33 is fully provided by the end supporting body of the liquid 
crystal layers 40 and 41 and the films 34 and 35. However, when more nearly physically strong 
membranous support is required, this can be attained as follows. 

[0093]As shown in the parenthesis of drawing 1 , the liquid crystal layers 40 and 41 in this 
embodiment contain the prepolymer dissolved into the liquid crystal material. The examples of a 
suitable prepolymer are acrylate and CHIOREN. For example, the prepolymer may contain the 
hexyl acrylate or 4,4'-screw acryloyl biphenyl currently sold from Aldrich Co. Although a 
prepolymer occupies five to 10 mass percent of a liquid crystal / prepolymer mixture preferably, 
it depends for a actual rate on density, size, and the polymer characteristic after the below- 
mentioned phase separation. A mixture contains further photopolymerization initiators, such as 
the benzoin methyl ether etc. which are sold from Aldrich Co. (the amount percent of duplexs of 
a mixture). 

[0094]A device receives the exposure of the ultraviolet rays 48 via the mask 49, after being 
assembled as mentioned above. The position, size, and shape of the opening which the mask 49 
has determine the position, size, and shape of the base material in the layer 40 and 41. Or it may 
irradiate with a device with the beam which converged. When a prepolymer polymerizes in the 
exposed field, phase separation happens into the layer 40 and 41. Thus, the base material of the 
film 33 is formed as two or more pairs to which the position in the layer 40 and 41 was equal. 
[0095]The structure acquired is shown in drawing 9 . In order that ultraviolet rays may go 
substantially the inside of the liquid crystal layer 40 and 41 straight on, a position gathers as 
correctly [ each supporting post in the layer 40 ] as the corresponding supporting post in the 
layer 41. The array of such a support 42 covers the whole device, and is formed in the field etc. 
which are not used for the display of an image, for example. Thus, by supporting the film 33 over 
the whole device, the resistance to mechanical stress, such as vibration and a pressure, 
increases. 

[0096]Although drawing 9 shows the base material of the gestalt of the support 42, the base 
material of arbitrary suitable shape and size may be formed. For example, a base material may be 
a gestalt of a wall or the Masakata field, and it is preferably located in the fields (for example, 
while being a pixel etc.) which are not demanded that it is active in a device. 
[0097]In the example of a changed completely type of the manufacturing method of such a 
device, a frame is provided only in one side of a standard substrate. And the film 33 is pinched 
between this substrate and the planar substrate of another side, and it is filled up with a cavity 
by capillary action as mentioned above. 

[0098]In another modification of this method, the thin layer (for example, less than 1 micron in 
thickness) of adhesives, such as NOA65 currently sold from Norland Optical Adhesive Co. of 
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Newbrunswick and New Jersey after formation of the frame on each substrate, It deposits from 
a transfer glass sheet. The remaining process is as above-mentioned. 
[0099] Drawing 10 shows the possible use of the device produced by the above-mentioned 
method. This device is a passive address type and the electrode 36 constitutes the transparent 
column electrode (it consists of an indium stannic acid ghost (ITO) etc.). The electrode 38 
constitutes the ITO line electrode similarly. The liquid crystal material of the layer 40 consists of 
a clockwise cholesteric liquid crystal material, and the liquid crystal material of the layer 41 
consists of a counterclockwise cholesteric liquid crystal material. Although the liquid crystal 
material of the layers 40 and 41 has the same helical pitch, it is a circumference of the contrary. 
The layer of the black paint 45 is formed in the bottom of the substrate 32. 

[0100]An example of a suitable liquid crystal material is BL037 currently sold from Merck UK Ltd. 
The layers 40 and 41 are formed by adding an FM ,1 '-binaphthyl 2,2-screw (4'-pentyl-4-biphenyl 
ester) and an S-1,1'-binaphthyl 2,2'-screw (4'-pentyl~4-biphenyl ester) 3.7% of the weight, 
respectively. Such a mixture reflects green light, when it is in reflection conditions. 
[0101]The passive-matrix address electrodes 36 and 38 specify the picture element pair of 
position ********** plurality between the substrates 31 and 32. Each picture element pair may 
be controlled by a dark condition or bright state. In a dark condition, a picture element pair 
makes the black paint 45 penetrate the ambient light 46, and light is absorbed thoroughly 
substantially here. In bright state, the upper part pixel and bottom pixel of each set in the layer 
40 and 41 reflect right-handed-rotation circular light and left-handed-rotation circular light 
(shown as 47) in the same wavelength band region, respectively. Therefore, without using an 
absorption filter, a device may be constituted so that a comparatively bright reflective color 
display may be provided. 

[0102]Various address configurations may be provided in a device. For example, the film 33 may 
be insulation electrically as in the embodiment shown in drawing 3 , and the address of the 
picture element pair in the liquid crystal layer 40 and 41 is carried out in series using the address 
configurations on the substrate 31 and 32 in this case. In another composition, conductivity is 
given by applying an ITO layer to at least one field of the film 37, for example. Active-matrix 
address configurations are provided in both both [ one side or ] 31 and 32, and each conductive 
layer on the film 33 provides a common electrode to this. Or the piece of conductive electrodes 
is provided in one side or both sides of the film 37, and these pieces of conductive electrodes 
collaborate with the electrode piece on the substrate 31 and/or 32 which intersects 
perpendicularly, and form the passive-matrix address configurations for a liquid crystal layer in 
the meantime. It may be made to contain the material which provides liquid crystal orientation by 
providing one or more orientation layers for liquid crystal layers in the film 33, or being extended. 
For example, a homeotropic orientation may be provided by coating the film 33. 
[01 03] Although the fundamental device which constitutes the embodiment of this invention in 
drawing 8 - 10 was shown, these drawings do not show the other components which may be 
needed in many uses of a device. For example, in many uses of these devices, existence of one 
or more light polarizers is needed. Generally in a color display, a light filter is needed. Such a 
component may be included in the inside of the multilayer liquid crystal "cell" shown in drawing 8 
- 10, or may be provided outside. 

[0104]The equivalent circuit of two adjoining pixels (it is indicated as the pixel 101 and the pixel 
102) in the case of the passive address configurations of as [ whose film 33 is insulation 
electrically ] is shown in drawing 19 . Like the case of (Embodiment 1), the liquid crystal layer of 
the upper part and the bottom acts as the capacity 120 and 121 approximately, and the film 33 
which separates both layers also acts as the capacity 122. Thus, the insulating film 33 carries 
out capacitive coupling of the two pixels in each set, and, in the case of voltage dependence 
bistability liquid crystals, such as a ferroelectric liquid crystal (FLC) or an a ntiferro electricity 
liquid crystal (AFLC), makes the independent address of two layers possible. 
[0105]When active-matrix address configurations are provided on the substrates 31 and 32, as 
shown in drawing 20 , the film 33 like (Embodiment 1). [ whether a conductive thing is used and ] 
Or conductivity may be given by coating one side or both sides with the material containing the 
poly thiophene derivative publicly known as Baytron (registered trademark) currently sold, for 
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example from Bayer AG. It enables this to provide the independent address of the pixel in two 
layers. 

[01Q6] Drawing 21 shows another example of composition in which passive-matrix address 
electrode composition was provided on the substrate 31 and 32. The film 33 is perpendicularly 
formed to the direction of z, i.e., the surface, like (Embodiment 1) with the material which makes 
electrical conduction possible. In drawing 21 , non-conducting in the plane direction of the film 33 
is expressed with the resistance Rxy. As for such composition, an address is made independent 
without the loss of the voltage or the electric field accompanying the capacity 122 of an 
insulating film by the pixel of two layers possible by single device address composition. 
[0107]The single active-matrix address configurations for carrying out the address of the two 
layers simultaneously are provided, and one side of the substrates 31 and 32 is an active matrix 
substrate, and it may be made for another side to provide common electrode connection. In this 
case, the film 33 may be insulation as shown in drawing 19 , or as shown in drawing 21 , it may be 
conductivity at the direction of z. 

[0108]The film 33 may be constituted so that the specific optical characteristic may be provided. 
For example, the film 33 may be constituted so that the retardation of light, birefringence, or 
polarization may be provided. 

[0109]The liquid crystal material of the layers 40 and 41 may have the characteristic which 
makes it possible to locate the film 33 in the mid-position of the substrates 31 and 32, or the 
characteristic which makes it possible to be closely located in the direction of one substrate. For 
example, this can be attained by changing the density of the liquid crystal material of two layers. 
[01 10]Although restoration to the layer of a liquid crystal material shall be performed under a 
vacuum in the above-mentioned explanation, restoration may be purely performed by capillary 
force. For example, each frame formed during manufacture may have one or more openings 
which enable only restoration by capillary force. 

[01 1 1](Embodiment 3) The liquid crystal device shown in drawing 1 1 has the standard substrate 
51 formed, for example with glass. On inner surface 51 r of the substrate 51, various layers (not 
shown), such as an electrode for passive-matrix address configurations or active-matrix address 
configurations (after-mentioned), are provided. The orientation layer is provided on these various 
layers. The wall provided in two or more parallel and regular intervals is prolonged from inner 
surface 5Y of the composite board. A wall is constituted as two groups which have different 
height, and it is constituted so that more highly [ the wall (for example, wall 52) of the 1st 
group ] than the wall (for example, wall 53) of the 2nd group. With height, it has measured to 
inner surface 51' of a substrate here. 

[01 12]The further standard substrate 54 that is the same type as the substrate 51 and is 
obtained is formed in the opposite hand of the liquid crystal device. The orientation layer (not 
shown) is provided in address configurations and arbitration suitable on the substrate 54. 2 sets 
of walls (the 3rd group and 4th group) are prolonged from the inner surface of the composite 
board, and it is constituted so that the wall (for example, wall 55) of the 3rd group may be the 
same height as the wall 52 and the wall (for example, wall 56) of the 4th group may be the same 
height as the wall 53. 

[01 13]The thin film 57 is held between the ends which the walls 52 and 53 on the 1st substrate 
51 and the walls 56 and 55 of the 2nd substrate 54 counter. A film may include the polyester 
thin film (for example, polyethylene terephthalate system) of for example, 1 -micrometer 
thickness. There is Hostaphan (registered trademark) currently sold as an example of such a 
material from the miler (registered trademark) currently sold from Dupont or Hoechst. Or the film 
57 may be glass. The film 57 is divided into two layers (liquid crystal layers LC1 and LC2) with 
which the capacity between the substrates 51 and 54 was filled up into the liquid crystal 
material. The liquid crystal material of the two layers LC1 and LC2 may be a type which is 
different even if it is the same type according to the use of a liquid crystal device. The walls 52 
and 53 and since the height of the walls 55 and 56 differs similarly, the liquid crystal layers LC1 
and LC2 have the thickness which is not constant. By using this for example, with a bistability 
liquid crystal material, the analog address of intermediate color can be made possible. 
[01 14]The film 57 may be insulation electrically. In this case, using the address configurations on 
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the substrate 51 and 54, it is in-series and the address of the pixel in liquid crystal layer LC1 
and LC2 can be carried out. In another composition, conductivity is given to at least one field of 
the film 57 by providing an indium stannic acid ghost (ITO) layer. Active-matrix address 
configurations are provided in both both [ one side or ] 51 and 54, and it is good also considering 
at least one conductive layer on the film 57 as the common electrode. Or when strip conductive 
electrodes are provided in one side or both sides of the film 57 and these electrodes collaborate 
with the substrate 51 and/or the strip electrode of the direction crossing at a right angle on 54, 
passive-matrix address configurations may be formed. One or more orientation layers for a liquid 
crystal layer may be provided in the film 57. Such composition is mentioned later in more detail. 
[01 15]The device shown in drawing 12 has the wall 52 higher than the wall 55, and differs from 
what is shown in drawing 1 1 in the point that the wall 53 is higher than the wall 56. It is required 
to make the sum of the height of the wall 53 and the height of the wall 55 equal to the sum of 
the height of the wall 52 and the height of the wall 56 so that the end face of a wall may contact 
and the film 57 may be supported like the embodiment shown in drawing 1 1 . In this case, upper 
part liquid crystal layer LC1 has larger average thickness than bottom liquid crystal layer LC2. 
The film 57 is insulation electrically, and this composition may be used when the address of the 
pixel in [ layer LC1 and LC2 ] two is carried out in series by the address configurations on the 
substrate 51 and 54. When pixel thickness differs, ** will become possible if the address of the 
pixel in [ layer LC1 and LC2 ] two is carried out mutually-independent. The switching threshold 
voltage of each class may be changed in a liquid crystal system for which a threshold depends 
on cell thickness nonlinear especially. 

[01 1 6]ln the device of the type shown in drawing 1 1 , drawing 1 3 shows the device which 
provided the passive address configurations for carrying out the address of the pixel of the liquid 
crystal layers LC1 and LC2 in series. The strip electrode 60 (the longitudinal direction is 
prolonged on the flat surface of a drawing) is formed in the substrate 51. The electrode 60 is 
covered by the orientation layer 61. Similarly, the strip electrode 62 (it has extended in direction 
crossing at a right angle to the flat surface of a drawing) is formed in the substrate 54. The 
electrode 62 is covered by the orientation layer 63. 

[01 17]The film 57 is insulation electrically and achieves the duty which separates the liquid 
crystal layers LC1 and LC2. However, the liquid-crystal-orientation characteristic can be given 
to the film 57 by coating with the stretching treatment or the suitable orientation layer (not 
shown) under manufacture, for example. 

[0118]In the device shown in drawing 13 , the address of the pixel which carries out 
"perpendicular direction" contiguity in layer LC1 and LC2 is carried out by the same overlapped 
range of the strip electrodes 60 and 62. These pixels follow and may be switched that it is 
together or independently depending on the characteristic of the liquid crystal material used. 
[01 19] Drawing 14 shows the device which makes it possible to carry out the address of the pixel 
in two layers mutually-independent by using passive-matrix address configurations. On the 
substrate 51 and 54, the same composition of the strip electrodes 60 and 62 and the orientation 
layers 61 and 63 is provided. However, on the film 57, the electrode configuration which 
collaborates with the electrodes 60 and 12 is provided. On the upper surface of the film 57, the 
strip electrode 64 prolonged in direction crossing at a right angle to the flat surface of a drawing 
is formed. The electrode 64 is covered with the orientation layer 65. Similarly, on the 
undersurface of the film 57, the strip electrode 66 prolonged in parallel to the flat surface of a 
drawing is formed. The electrode 66 is covered with the orientation layer 67. 
[0120]The pixel in liquid crystal layer LC1 and LC2 receives mutually in this way, orientation is 
carried out independently and the address of it is carried out independently. 
[0121]In the point in which an address is carried out by active-matrix address configurations 
with a common pixel in both liquid crystal layer LC1 and LC2, the device shown in drawing 15 
differs from what was shown in drawing 13 . On the substrate 51, the flat electrode 68 covered 
with the orientation layer 61 is formed, and the substrate 54 constitutes the standard thin film 
transistor (TFT) board. Each pixel is controlled by the thin film transistor 69 connected to the 
picture element electrode 70, the column address electrode, and the line address electrode (not 
shown). Thus, the adjoining pixel in [ liquid crystal layer LC1 and LC2 ] two can share the 
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common address electrode 70, and may be controlled that it is together or independently 
depending on the character of the liquid crystal material of the layers LC1 and LC2. 
[0122]In the point that two independent active-matrix address configurations for making possible 
the independent address of the pixel of the layers LC1 and LC2 are provided, the device shown 
in drawing 16 differs from what was shown in drawing 15 . in this device, the substrate 54 is the 
same type as the thing which is shown in drawing 15 and which was carried out, and the 
substrate 51 also includes the standard thin film transistor substrate which has the thin film 
transistor 71 which controls the picture element electrode 72. Instead of the insulator layer 57 
of drawing 15 , the conductive film 57 in which conductive coating was provided to one side or 
both sides, for example is formed. Liquid crystal orientation can be provided by coating the film 
57 of drawing 16 with an orientation layer (not shown) to the ability to give the liquid-crystal- 
orientation characteristic to the film 57 (it explained with reference to drawing 13 like) shown in 
drawing 15 . 

[0123]Although it was explained that the film 57 is having the interval detached by the walls 52 
and 53, and 55 and 56, it is also possible to realize a film interval and film support by other 
structures. For example, a wall does not need to be continuous and it is also good to only 
constitute some two or more walls. The film interval of the film 57 and film support may be 
realized by providing not a wall but the support by which alignment was carried out on the 
substrates 51 and 54. Although the walls 52, 53, 55, and 56 explain above the composition 
currently formed on the substrate 51 and 54 and explain how to produce such a wall below, the 
spacer of the gestalt of a wall or others may be formed on the film 57 by Stamping or embossing. 

[0124]The film 57 may realize an optical function again. For example, according to the demand of 
a device, the film 57 may act as light polarizer, or may provide a retardation. 

[01 25] 16 shows the fundamental device which constitutes the embodiment of this invention from 
drawing 1 1 . However, other components for which these drawings may be needed in many uses 
of a device are not shown. For example, in many uses of these devices, existence of one or more 
light polarizers is required. In the case of a color display, generally, a light filter is required. Such 
a component may be included inside the multilayer liquid crystal "cell" shown in drawing 1 6 f rom 
drawing 1 1 , or may be provided outside. 

[0126]The film 57 which has inclination from drawing 1 1 t o the substrates 51 and 54 in the 
device shown in 16 over the whole device is shown. However, the film 57 inclines in a field with a 
device, and in another field, to the substrates 51 and 54, the spacer of the walls 52, 53, 55, and 
56 or others may be constituted again so that in parallel. 

[01 27] Drawing 17 and 18 show how to form a wall on a substrate. For convenience, the passive- 
matrix address gestalt shows the substrate 51. However, the same method for forming the 
spacer of the type of the wall or others which has different height also to a substrate arbitrary 
type [ other ] can be used. 

[01 28] Drawing 17 (a) shows the substrate 51 which formed the strip electrode 60 and the 
orientation layer 61. This composition may be formed, for example using the conventional liquid 
crystal substrate production technology. Since such art is common knowledge in the field 
concerned, it is not explained to details. 

[0129]On the orientation layer 61, For example, the photoresist material of negative type, such 
as Epon SU-8 currently sold from Cyclotene(registered trademark)4024, 4026, or 
MicrolithographyChemical Corp. currently sold from Dow. By carrying out spin coating, the resin 
(photo-definable) 73 which can be specified by light is formed. Spin coating makes it possible to 
control correctly the thickness of the resin 73 which can be specified by light to determine the 
height of the small wall 53. 

[0130]UV irradiation is performed to the resin 73 via the mask 74 after coating. The mask 74 has 
an array of a regular slit which has the pitch d equal to the pitch of the walls 52 and 53 formed. 
It leaves irradiation area 73' of the resin 73 by removing an unglared field after an exposure. 
[0131]Next, the thickness on the substrate region where the layer 73 was removed forms the 
2nd layer 75 of the resin which can be specified by the same light by spin coating so that it may 
become equal substantially at the height of the wall 52 of the higher one. As long as it is 
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required, field 73" may be formed by hardening the remaining irradiation area 73' first (on overall 
or partial target). As shown in drawing 17 (f), before performing UV irradiation via the mask 76 
like the layer 73, the layer 25 may be baked beforehand. Although it has a slit also with the 
parallel mask 76, it has a pitch equal to 2 d. a slit — polymer field 73" and position ********** 
— when an unglared material is removed by things, the portion of the layer 75 which remains is 
located on field 73" in every other one, is hardened similarly, and forms field 75." 
[0132]In order to complete a device, the two substrates 51 and 54 are combined from the both 
sides of the film 57. Although a film is held at the state where it stretched tightly in the suitable 
frame, extension which causes the birefringence which is not desirable is made not to be 
generated. Since it is filled up with a suitable liquid crystal material, it enables it to arrive at the 
field between the substrates 51 and 54 and the film 57, although the end of a device is closed. 
Finally, it is filled up with a cell, and it closes thoroughly, for example, is processed using 
standard liquid crystal production technology. Since such art is common knowledge in the field 
concerned, it is not explained to details. 

[0133]The height of the wall 53 of the shorter one is less than 10 micrometers, and the method 
for producing the walls 52 and 53 shown in drawing 1 7 is suitably used, when depositing the 2nd 
resin layer 75 with spin method. In the method shown in drawing 18 , although the initial process 
shown in 18 (c) from drawing 1 8 (a) is the same as the process shown in 17 (c) from drawing 17 
(a), the layer 73 after the UV irradiation through the mask 74 includes the field 73a of exposure 
resin, and the field 73b of unglared resin. In this case, the unglared resin 73b is not removed, but 
as shown in drawing 18 (e), it is coated with the 2nd layer 75 of the resin which can be specified 
by light. The 2nd UV irradiation process shown in drawing 18 (f) is the same as the process 
shown in drawing 17 (f). Next, by removing unglared resin of the layers 73 and 75, it leaves the 
structure shown in drawing 1 8 (g). 

[0134]In the method shown in drawing 18 , the soft baking powder of the walls 52 and 53 may be 
carried out only before the assembly of a multilayer liquid crystal ceil. Such a polymer wall by 
which soft baking powder was carried out has the advantage of not needing adhesives in an 
assembly. It is assembly ****, as the film 57 was located among the substrates 51 and 54 and 
mentioned the device above, for example. Next, by applying a pressure carefully, a device is 
heated to a temperature higher than 100 ** and a desirable temperature higher than 200 **. It 
enables it for a wall to become adhesiveness again and to join to the film 57 by heat-hardening a 
polymer wall, by this process. 

[0135]In such passive address configurations, the film 57 may be insulation electrically like other 
embodiments. The equivalent circuit of two adjoining pixels in this case (shown as the pixels 101 
and 102) is shown in drawing 19 . Also in this embodiment, the liquid crystal layer of the upper 
part and the bottom acts as the capacity 120 and 121 approximately, respectively, and the film 
57 which separates both layers also acts as the capacity 122. Thus, the insulating film 57 carries 
out capacitive coupling of both the pixels in each set, and, in the case of voltage dependence 
bistability liquid crystals, such as a ferroelectric liquid crystal (FLC) or an antiferroelectricity 
liquid crystal (AFLC), makes the independent address of two layers possible. 
[0136]As well as other embodiments when active-matrix address configurations are provided on 
the substrates 51 and 54 of this embodiment, as shown in drawing 20 , The film 57 may be given 
conductivity by coating one side or both sides with the material containing the poly thiophene 
derivative publicly known as Baytron (registered trademark) currently sold, for example from 
Bayer AG using a conductive thing. It enables this to provide the independent address of the 
pixel in two layers. 

[0137] Drawing 21 shows another example of composition in which passive-matrix address 
electrode composition was provided on the substrate 51 and 54. Also in this case, the film 57 is 
perpendicularly formed to the direction of z, i.e., the surface, like other embodiments with the 
material which makes electrical conduction possible. In drawing 21 , non-conducting in the plane 
direction of the film 57 is expressed with the resistance Rxy. As for such composition, an 
address is made independent without the loss of the voltage or the electric field accompanying 
the capacity 122 in the case of an insulating film by the pixel of two layers possible by single 
device address composition. 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejj e?atw_u==http%3 A%2F%2Fwww. . . 1 /28/20 1 0 



(19) R*m®ftft (JP) (12) Q fj^ ^ $g (A) 



<ll)4MftfM&H#9 

#^3pn -271797 

(43)&«§0 ¥JS11¥(1999)10^8H 



(51) IntCl. 6 ^3rj|3# F I 

G 0 2 F 1/1347 G 0 2 F 1/1347 

1/1339 5 0 0 1/1339 5 0 0 



m&mjz amx w&tme>m7 ol g£2ok) 



(21)W«## 


#18^1 1-20832 


(71)ffll^A 


000005049 


(22)fflgiB 


1¥(1999) 1/J230 


mmwm 


AK>ffAIS*P!rf&«PK*ftfllBr22#22# 


(31)«5fe*fcfe36#-5t 


980178 8. 2 




-f^UXffl ^— X>y^X44 7a-7- 


(32)«5te0 


1998^1 £290 






(33)«5fe*3i3I« 


-<*<JX (GB) 






(31)«3te*fcfe3B#*§ 


980178 9. 0 






(32)«5feH 


1998^1^290 


(74)ftSA 


#a± m# mm. 




•f^'JX (GB) 








9801795. 7 






(32)«5fe0 


1998^1^290 






(33)«feHfc£3BH 


-Y^UX (GB) 







(54) c»wo«^3 wmmm^rpt<o9mjm 



(57) [f?»3 

*& ©IBItcKW hinfc'PU < i l -3©ir?* o r . s 
©*«£»*£ ©MW*£W*«»©i& 1 ©X-s— y 




1 

Km i <Dmffifrt>®m%m-txmwt> ftfcm 2 ©*kt 

$>^r, mMl (D&Mt<Dfflt,c'J>t2:< 4& l o^S^M 

mm 1 ©a«4 Km 2 ©a«4 ©ratctsw 6 ftfc4>& < 
4 *> 1 -?©arc * -jt, mm^'Pu <±i>2 -ocomM, 

mm 1 ©ai«&sK4©row*3tfati0»©m 
— y-4. 

Km 2 ©«$?4 B«* 4 ©|BJW*£ W 3 *SS&!©m 2 ©X ^ 

[mmm2 3 twa«$t©m 1 ©^^— 1 ©^w 
W(c— ^©i^$ &w-r 5— ffl©fg 1 ©ar* 0 , tviaa 
»©» 2 ©x-«t— y-*sflsr 2 a^iKWtc— je©i*s 
s--iffl©02©®ra&o-c, nrRii>«c < 4 & 1 
Km 1 <DM.tw.m2 <Dm.t<DT£ttmn sn, 4>& < 4 4> 
—§B©Km 2 ©a©s*^jsj«» < 4 g&©Km 

l©ffi©g^ft4BT^©ftS£&LT3SMU KW^ 
©ft KB^KWtc 0 ItTttftH. 1 tcgftftoft £ 

SEgo 

[ 3 ] Mi em 1 ©s> 3 « Miam 2 ©« $ 4 £k 

W'fc^E (A >, ffi$OM 2 {C9Bft©?ft&gg. 

[it^«4 ] mmm^onmimwrnnc 9 ojk4^u 
t * . m mm 2 $ fctt 3 {ciBig©f«^go 
[Brass 5 ] ftriam 1 ©s*»nftWKSt»«: we* 

3. 8t*3S2*»6 4©l»rtM&»«:ia«©jRil3Slt. 

[it ^ 6 ] wmm 1 ©s#gsfrw«:«s u ^raweR 

W 6 ft & . fft&S 5 (cgaW©}K j|i6K. 
[ |f jfcB 7 ] 3SRW«Cfi#7B©IiiBRiB5!!* $ 6 

Miam 1 ©«m 1 © t° * ^-twa&sw 6ft, mm 

1 © f » Km 1 ©fi©S*55nSUC3Q:liH5CD tr s> * 
[»*318] IWBSf2©S*J*«WtcSl»K:WC* 

£ , siwse 2 *» 6 7 tcmmomngm. 

m?m 9 ] tirtam 2 ©a*»nftw«:^ u i>raw*a 

W"CR»6ft&, M^98(cgEtt©iK£§IS. 

[ m#m 1 0 ] mmmcmiB<Dmm%m* 3 6 (en? 
swam 2 ©s«m 2 © e * ^•mnw*sw 6 ft, IS 

f2 0tf^B, ^m 2 ©S©S^iaj{cajSS:B*© 
f » ^4 -tzo J: 13 fe*#i^m 1 ©Kic4©«4HKW(c 

mis\,>, ti^9(ciatg©^sSo 
[utcsb in m 1 *j<fco*m 2 ©n*# y a 3 
&\ if*ii 1*61 o©i>m*fcKtt©iKasafc 
1 2 ] wriai«ifc©m 1 *» j; t?m 2 ©* ^— y- 

ft, #*f©Kmi*Sci:o*m2©X'N.--9-©iss©fp^ii 

IWKf ^ft^ft©x^— y-©i*3*tsm*J<fc 
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2 

fc4#, tflOX^- ?(D>}%<D6>t£< 4& IOOI 
£*Km 1 ©X-^--^©^ %<Dfb<D$>tj:< 4 1 o©jft 

§ 4M^c -s . m>m 1 KE«©««R«. 

[W^JB 1 3 ] stfiam 1 ©x^-u-^Miam 1 ©a« 

fatsMiisig, 

[bh*3B 1 4 ] Huiam 1 ©x^— 9-^tuiam 1 ©hk 

B?«3#W6ft-5#>*/c«— WtSftS, ft*3Sl 2{cga 
iS©^SS^g. 

10 [ ait$J9 1 5 ] luiam 2 ©x •^-•?-#sj«!am 2 comm. 

{cm«mw&ftSJ&>£fc«-#ft3ftS> I»*3B1 2s&> 
*=» 1 4©l»-Tft*KK(«©jRa«tat 

c»*3i 1 6 ] Miam2 (D^-^mmm 1 ©istc 

IR»)^6fta*»*?t»— flsfbSft-5. »J#«1 2*>6 
1 4©t»-rft36»{CE«©jR«R«. 

[»5}<jh 1 7 3 suiam 1 <Dmm*m 1 fccfcc^m 2 ©« 
£wu pfiam 2 ©x^— y-^m 3*5^^4 <om&m 
M0x^-t©s3 i«iwtcf i < , mi (Dm 
<om 1 ©x^— tJ-©iS3ttm2©ffl©mi ©^^— y© 

20 W§J;«P^:*< < »3(Dffl©l2©X^- U-©1«3«» 
4©ffl©m2©x^.-if©]S§J:0^:#< , mi©«4 

m2©ffl4©w©mi ©x^-- y-©w$©Mtt, m3© 
ffl4m4©ffl4©ra©m2©x^— t^©i«$©M4^M 
Wfcsfoi^ »*3fii 2*^1 6©^-rft^tciat)4©^ 

*3©ffl©»2©^'<— y-©WSi»«C«. «*S17 
(ClBt!4©^^g 0 

30 ft-eft 1 o©fi*^«f , m^s 1 8 tctsftg©iKJi&a. 
cts^s 2 0 ] iriB-€-ft-eft©a©ss^ipj©iiis^ 

.HHWtc— je*c*&, tf^ 1 9 tc9BtK©ftft&8. 
[1**^2 l ] «HBfi3WIIKW«cWt?**, if*ra 

1 9 *fc«2 0 iciai8©f«^g„ 

[«*S2 2] StiaiS^^ffflPSiCiBgSftfc, ff*^ 

2 1 (ciai«©M^go 

[WJS3S2 3 ] IusB^j: < 4 1 o©g|*s, JS^fflic 
3lgKW«:Sie&^|$iK:*«tt€:WU. PilBll 1 *J«tC«B 

2 ©SRjw-c-ft -ensr 1 * «fc t«u 2 ©r f u < ad 

40 dressing arrangement) *^tf, ff^TI 1 ^6 2 2©l:> 

■rn*»tciB»©jRa»«. 

C »^ 2 4 3 MIBii>!fe < 4 h 1 o©K*JJfti|»f4* W 

tfriam 1 *s&zm 2 ©a«*^ft-e-ftm 1 is^vm 

2©T KUX«^*$tP, l»*91*«&2 2 0l>fn*« 
iClBtt©?K B ^gc 

[»^as 2 5 3 HuiB^^ < 4 *> 1 o©M©Sffl^^ 
ism 1 *j j; am 2 (Drnmo^n^tucMm? & , m#jb 

1*622 ©l»-rft*«clB*8©5Rfl«IB. 

50 [If^2 6 3 BUfB^^ < 4 & 1 -3CDiO*Kfctt 



3 

'j>t £ < i *> i -xomnfim i (DmmftKzm v , fries* i 

<DMW.<DZti?tU*M 1 ©arafWti^SWWfcieSrr * 

m 2 (DmmwK*^? & v w^jm i * 6 2 2 w 2 5 
©i> m^fcf eft©ft&gat, 

[ ift&g 2 7 ] WLMMWPtz < £ 1 -3*sgSffl|«ttjK 
StW&Stf. ll&#S 1*626 ©l»m*>fClB«®jR 

[ mmm 2 8] mikxzmz ©* jOTtf-en-en* 

lfci^2©3bxf *JKJ&*£#, mWl coals 10 

6 2 6 ©l»-f n*»KK«©iRil«a, 
[ if 2 9 ] |iffi3ft£JS©*l>& < £ h 1 oj&JjRSfJg 

[ m>m 3 o ] msm^m<D{}>i£ < £ *> i owi 

ftX^?>^$tll.£$t5\ ^1*62 6^2 

[»3^i3 i ] mt&ptK £ i o©ns&s*n*a 20 

0 ©«r»-rn36»Kna«i©jsasai. 

[ M38g 3 2 ] una** < £ & 1 -5©M#i{f Ttas-c 

«^S3 l fciEig©?fciygg. 
[ »3jsa 3 3 ] Suf B4>& < £ i> 1 o©flt j&s«®St14 

8**353 1 *fc»3 2 ©^-rn^cciatg©^ 

i£g, 

[ M^gf 3 4 ] WtePtu < £ 6 1 ^©Jjl^^^^ic 
11*113 1 #»6 3 3©t,vr*lJ&»(efB 
$£©?&fl^g,, 30 

[ it >m. 3 5 ] tu ibis 1 <t wa» 2 ©s©»© 5 % 
©4>& < £ *> 1 f& 1 *s j: w* 2 ommoypiz < t 

6 3 4 ©C=.-rn*(C5BtS©^H^So 
[if #31 3 6 ] ffff B4>tt < £ 1 o©H*J. 0 1 *s 

j; WJH2 ©M©ffl© 5 *s4>& < £ *> 1 ffi(c@^§ ns* 
g/css— mtztiz, m&m 1 *6 3 5©i>-m*KtB 

[ft*j»3 7] #&<£t>i-3©K*J&i©s*£Sr 
2 ©a«£ ©rabies LT4>ft < £ «> 2 ~?<Dg.m*nm 40 

&At/C4>tt< £ 2 o©}RJ|Ji*JJ5fiW*Xg%!i 
ti\ ^&B©K£tfr&. 

[|f*Jl3 8] fTISWI&jtiU3£(C*5l>T. Unas- 

mmwMQ<p-emgk$in*&A s . w*ii3 7&aa 
tt©«s*«©«jt:£8;. 

[tf*^3 9] iwaiBMi»^fiJn:e«:fei»r, mib^ 
sfc«3 5 ©i»rn*{ciH«w>sR^s«©«ji^f». 

[»3j8B4 0] IWB*SJi^<axg«:*JliT. ItflB^ 50 
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^hjcwkhj o*a©jRatm*aA3 n a , m^m 

3 7*639 ©^r*T,*{CfBlS©M^g©M»ffio 

[ffjJSB4 1 ] ffflB^ < £ t> 1 -o©S£* 1 -^xowte 
$> <o , mriBii>^ < £ 2 ooisi*! 2 -3©*ajn?* 

-g. . st*JS 3 7*640 ©I >-r*i;fotelE*©*ft«B© 
CHW8S4 2] WKJKSJB© 1 -3©JSft*m>W*^Bl 

©dskc. ^ < £ *> 1 o©a*M©jRatm©tff3e© 

$tf, ff*^3 7*6 4 1 ©^-rti*iciBtg©^^a 

[»«3fi 4 3 ] mmit&m&mMmic j; 

S**a^«UliW«:J:-5S:^*fcBlfi«*fttf. if*^4 

2 (C88»©jKMB©tQi^£. 

[it 4 4 ] 9frfBS5tWi^*^^tr* * > if 4 
c»*3S4 5 ] !WBSfcw«»M*3&sBf5e©««*tt3er 

SvX^fcrt-DTfrbftS. lf*3S43^fc«44©U 

rn*tcR*^*a«a©«Bi^ffi<o«56*tt. 

[If «JB 4 6 ] IWBjI>«c < £ *> 1 -3©«**ie»tt*W 

b . mib^ 1 J: vm 2 (Dmm^n^nm 1 *j j: wh 

2©TFUX«fiS*^«r» lf*JI3 7*6 4 5©^-rti 
*(ClBtg©^^^g©»J§^c 
[fif*g 4 7 ] huSB^^c < £ 1 -o©M©^ffl*^« 

iB^i*sJ;wsi2©*K©-en-€ t ti(c^tini-rs, «*js 

3 7*645 ©t^tt*{CfatS©-«Jli£g©iyg#j£o 

[ If *TI 4 8 ] iuf B4>& < £ *> 1 ■o©|g©^H $ fc it 
'J>K < £ 1 o©«*sj& 1 ©^mft^^W 4 WIBm 1 
*$J:cm2»K©*ti^n£ii[ffiL,. K^l*sJ;W02 
©»K©^ft^n»3S 1 ©aW#>i-£llftWKBS[-J-& 
W2©^«f*Jt*Wr^. W^B3 7*64 5*5<fcO'4 
7 ©^-rn*(clBiS©^^B©SSit^iS= 

[If imA 9 ] ^SJl©ii>!&: < £ *> 1 "?&%mW&M 

aw*4^^tp, tfjjsfl 3 7*648 ©t>-rn*(ciBt8© 
[»*3B 50] m 1 teJ: wn 2 ©SESii^-en-etisr 

l*jJ;a £ 02©3PX^->^?gB^ ; l:^*, KH1©3U 
X =^ y ^ ^ Mi © ^ 'J * & f 9 ^ « m$ 2©aUX?*^ 
^£*«Wic^L^*, Jg*t(^*-e*.^, Sf*«3 7 

*6 4 8 ©u-rn*(ciBtg©^^g©»3§^ffio 

[If 5 1 ] MTI3KAM©4>& < £ ^ 1 i&mzfe 
S^^tf, gf*Jl3 7*64 8©t=>-rtl*KfB^©^ 
^g©MB^iS, 

[ if *« 5 2 ] BUfB^^B©^^ < £ *> 1 -3*»FH 
F«iX>f »^>^««*$tf. I»^0B3 7*6 4 8fciO* 

5 1 ©i>m*KgB»©»a*i«©iiJt^. 
causes 5 3 ] Msaa>ja < £ *> 1 o©jgi*-e*i£Si 



(4) 
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[ 5 4 ] M fE4>& < i i> 1 o©I«ST 

[ »«3B 5 5 ] Buie4>ft < i *> i -zxomammm 
■c* num. 5 3 $ fc» 5 4 ©t»-rn*>«ciett©?sa 

[iiwsb 5 6 ] BfrfB4>& < i *> i -oomwyt^mc 

~7X&%>, §#*J15 3 *»6 5 5©^-rtl*HCld 

m©?t B ^^g©ss^ffio io 

[S»*3S5 7 ] BtJ|8S3 7 #>& 5 6©l>-fftjWcf2 

[^©S&NB&i&Hi] 
[0 0 0 1 ] 

©sj&^ssjciwr*. 

[0 00 2 ] 

[t£fc©J$ffiT] US 3 886 014^C. ^•JW&H-fe.'l/SrfF^ 

afc*©»w&Hpais*» or *> < . 

[0 0 0 3 ] 

tmm^tfvx&ffi.zm^&'fc.&fc, c© *-(:/©»■ 

[ 0 0 0 4 ] US 4 878 741#B> Sai**^**^*** 

[ o o o 5 ] us 5 392 i4i#«. g>®mikm&zm&-? 
xjtf+j'ji©*****^*,-^*. m 

*«tf6n4. l/J&»U C©J:5&^tttt«W«8t#> 40 

[ 0 0 0 6 ] US 4 659 182#B, W-WiMWftiCtpMMffi. 

tm» 6 tut. ^mmikf ix-jva zm™ uxi>z, 
fwa&B, •7 ; -f X7"n , ©iii*tcr FL-x-r-sfc*© 

[ 0 0 0 7 ] US 5 015 074*fB, WWiCT F UXWMZ: 50 
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wr «fc o r mskwmms titc. 2 mmn,? 
-< x-?i< 4 zwa^vx^o frmmttti^timfMic 

J:0«««ft»63d#3ttTl>SC£K:j:»K &JgB, it 
S*m*£rtf 2 rxDfWK0»fl«Kcfl*i3 ftri,* 

B, ftSffS©jEW«cffi«»*3&*i^ , c**. Sfc. 
SB, SttS««*m©»£*l»^fc8Mc. SHWSfcJ: 

[0 0 0 8 ] "A Liquid-Crystal/Rolymer Optical Devi 
ce Formed by Holography for Reflective Colour Disp 
lav Applications", Tanaka6>> Eurodisplay 93 Digest 

PDLC-2, ^109-HlHfC. *y7-^i!il§ffl^fc^ 

H?KB1iji#W^§*vc^S. iWi^eo'ic^ y 

-7- mm»i$ J: c«Rsjs^»©*^ft«: «t 

c iJCcfc o , sacc** 9 ?<tvttmm&&i$.2t\Zo 

[ooo9] &mmMkgiM<D&imz&-&?z>M£,*Mm. 

t^i^^l^tll.. #lRB, US 4556 286-$f, US 4 48 
7 480^\ US 4 384 763^\ EP 0 431 716^\ US 4 581 
608^\ EP 0 209 439#, EP 0370 773^\ US 4 712 877 
BWHW*rfflJR»95306983.8^, *3<J:l>*" Novel Multi 
colour LCD without a Colour Filter", Sato6, proc 
SID vol 33(3)0183-186K &£-?•© J: 5 fctt&©0W*n7* 

7cJs5©, +^^^J4,-2>UB^WWPl5^ffi«tT^ 
[0010] cfcoT. 3fr#SW©BW«» jB^JiC^JfSn 

©»%SWttl^JB*ftSSK*»«TS C iSW© 
[0 0 1 1 ] 

ca«ii*j»»-r*yt&©^a] ^$m<Dm 1 ©^mjc «t 
n«, SKDisi, i*m©at«*»&iHPH*3WTK 
vf?>titcm2 <ommx & ^ r , 1 ©a^i©M(c^> 
%<i^i ocDjRiitm*^tf«**affi-ra*2©* 

Si, 1 <Di«i^2©S«iOiKSW6nfc 
< t i> 1 -3©it*ot, BHBW%4>fc < £ t> 2 o 

(Dmmmicfr'M-r&mt. mm 1 ©a«iSM£©raps 
*aw*iH»©ji»i©^— yt, mm^omutmrn 

[0012] wib«^©h i ©x^—y^0 1 ©^se«j 
k— ^©ffis^w-r-s— h&(dw i ©sx?* o . mmmm. 
com 2 © x ^— y «sm 2 ©nwwic— ^©w s « s 

— ffi©H 2 olr* ot, HtrfB^^c < £ l -rxomtOM. 

mi<om.tmm2(omt(Dmcun^tx, 4>&<£&— 
§i3©i^m 2 ©s©fi^ifijB, ii>a < £ *>-§p©^ i 
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[0013] S&SB3H 1 ©iK3«WIBSf2©i*S 
[0014] MIBm 1 Ol*51fW(Cl^iCftft*-: 
[0015] XimK£#^m&V*3 

«^i©t^i©e **rw»*ffi»6*i, Kmi© 

b* » ^tt. ISIS 1 ©S®^5?|Sj(CJ5clBRo f » ^ 4 -fe* 

p j: o i <Dm<.±<Dm±mmmtct$b <~ct> 

[0016] BtTlBH2©M^3IWWic2C^cWe*-p 

[0017] SS*tWtcS^r^©IB«B39!l*S fc«c£*> 
IWS^2©SBflf2©t9^t l |fflH*ffiW€>n, »H2 

© tr 9 a:. Km 2 (Dm.<om^umcmmmm<D e 

V-tMu&v) ttmffi i ©Sifei©»<bH»^(c^u 
[0 0 18] *|ffla©ffi©«MtcJ:n«. urseffi 

Agat*. laieaak©* i *j<fcc«&2 ©x-<— 
©Km i ^^mz^^-itcDm^om^mmmcm 
mmvftBmw&ft l x mmmcmmmm ufc t * . 

Kmi©^^— 9-© 5 %©^< 4fe io©^3^»m 

l©X^~1f©5 5©ti&©4>£< 4& locDWSiS^c 

[0019] mtsm i ©x^— tmiasr i ©«s> *s 

^Bffiam l ©*Kfl*9ttW6n3;frSfctt-H*tt3ft 

& i» ttMiam i ©««:» <o tfvt 6 3 
[0020] mriam i ommifim i fej:o'm2©ffl*w 

I/. IWB»2©^^— 9-3WSI3*J«feUtfff4©ffl%WU. 
£-ffl©X^—iJ-©i^3 < . 0 1 ©ffl©0 

i©x-<— y-©^$«02©ifi©mi y-©5sa 

£D;*:#<> I30ffl©*2©^^- ?-©?&3ttKS4© 
©ifii©ia©I 1 ©^^-t©SS©i», St3©ffl4 

i4©iffii©ia©»2©^'<- y-amzomtmmmit 

fl<tUt>. Jjf 1 ©ffl©UI i ©x^-- y-©w 

3B. 03©ffl©m2©X^~1f©i»3£M&o-r^-C 
fecfc^o c©4#. MlBm i tectum 2 ©x-^~- »f-t4 % 

[0021] wi3*n-eti©s©«§^iBj©«3i*ii« 
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[0 0 2 2 ] MfgOft < 4 & 1 o©)R#s, jR£lI«:£«r 

mncms.tj:^t} icmn&z m i> . mum i *j =t o*n 2 © 

WgtfWenWlSr 1 fccfci>*ll2©r F UXflfj^ (addres 
singarranganent) ^'S/v'C^ J;(/^ 0 
[0 02 3 ] MIB4>& < 4 & 1 ^©I&WlfttttfcfcWU 

mmm 1 *s «tc«B2 ©sEs^h-eniB 1 tectum 2 © 

10 [0024] S?IBii>^ < 4 1 "0©H©atffl#gMKt % 

1 *j j: v» 2 ©a«©-en^n(c*f[6j it & <£ i>. 

[0 02 5 ] Sufa4>& < 4 1 "?©Jg©SIB£fc»4>fc 

< 4 & 1 •ocDM^m 1 ©^Mft^t^W U MfBH 1 *J J; 

«©*n*n«» 1 ©#«## £3sw»«:ia5rrsi&2 

[0 02 6] SMIJB©4>& < 4 1 otttMIICttattttl 
20 [ 0 0 2 7 ] H 1 *» £0^2 (Dm&MiPtti^tim 1 *> 
9 * MA© ^y*^ f 9 ? BKffl 2 © 3 1/ x g=- 9 i?WL A 

[0028] mfm&mo'pix <th\ omssssska 
^$^•c <fci>. * . ifji2»jft»©4>ft < 4 1> 1 

[0029] mriB4>% < 4 1 o©H3^-en*aa-r * 

*r>T*>«tl>. */c *©!6WtWSJTttr*^t:feJ: 
30 <. ^WKTi'f^i-stfcJ:^. 

[0 0 3 0] WiBH 1 O'm 2 ©It©®© 5 *>©4>ft 

< 4 1 ® 1 *jj;!>*m2 ©»«©4>& < 4 1 o 

<ifclo©IB, mi*JJ:O'H2©S©ilE©0feii>% 

< 4^> isfl{cHjesn*3&>*?tB— »^bsn#s. 

[0 0 3 1] *«Bj©^iJ©«BicJ;ti«. ii>&< 4 1 

-ocom&m 1 ©a«4m2©»«4©ra(ciBgLr^^ 

< 4 & 2 -3©fflW*J&JiS-r -SXflfccfcO*. SS?RlicMA 
ttf4^fflffl^^raAtt^ < 4 2 o©MA 

40 «4^fi8-r*xe%^tfiSft«K©«jt^rjSjWt«s 
[0032] WBiRftJW^fiSxe«:4sv>T:, MiB^&^rra 

[0 0 3 3] l«fBii>^ < 4 4> 1 o<D)K^ 1 -o<Dmx°$> 

<o . swBii>tt < 4 *> 2 o©iai^ 2 -oom&mx $> o 
50 [0034] HtrfB^AB© 1 o©jRa»m*s«^BiS6a 
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ace. < i & i "o<DfRma<omsk^mo9im<Dmm 

[0 03 5] 8W2il>& < 4 t> 1 o©R}W(ft|»tt% W 0 , 10 

mmm i *j<to*m2 ©^K^n-etin? i *j«t^2 © 

[ 0 0 3 6 ] * fc % mm$>t£ < 4 *> 1 o©£©f|ffij&5zg 

twaifr l *» <fciyt*2 ©»K©^-n^ft(c*tft or 
[0 0 3 7 ] i!mIB4>& < 4 i> 1 -o©)H©afflSA:W^>^ 

< t & i o©nassr i committal's mmm i 

«©*ft-eft»* i ©^«^in«w^i[^-r^m2 20 
©aMttfcJt* w 0 r & <t 1 ». 

[0 03 8 ] ®||S©4>& < 4 & 1 oB«iftt$SW 

[ 0 0 3 9 ] m 1 *j <£ 2 ©iKftiB^n-en* 1 

s» *jRa©^ U f ? ^«K02 ©3 OX g=- ? ^a 
[0 040 ] (WBiRBJi©4>fc < 4 *> 1 o*J5R»Jg«* 

[0 04 1 ] ffinSMikmcD'prj: < 4& 1 oiOSflrtx -r 30 
» *>iTO«*£#&4arseiJ>& < 4 & 1 -^©na^en 

BMftigr&^r ^<Dm\mmmnx&-?x& 

[0042] *miic&tn*> ±fe©#src«j63ftfc 
■m&mm t> * & 3 n s . 

[0 04 3 ] «Tte#*W©ftU8*ia0!-rs. JtWtc3£ 
»*Wr*SSK%»«-r*c4'*sWtB-C**. SMB. 

maatajos^ap-c rg*j ztizz ttcxix^m 40 
ansa. skb> «jpw3&iRftiaiK:*j(,>rii*3n 
zmm. j; 0 iK^fMX-ctim*. 3 ns&KK&t*. mb 

#fcK«<Tfc<fc<. WL«5 ^n>fiffi©J»3-cfecfc 
c©J;5fc» $£*©#— iKae^^sfe-Siffl^-fb-fe^ 
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r*£ 0 

[0044] 3 6tc. iR*»R*>6^«W«:««iW«:St 

ii^©^ -/^> 0 f#. m«. *©<t9 

[0 045 ] *!*&©& 5— 3©*'J^«v , flm 

KtWRJ&SlilWtjlRBEieitcfcl^T, asm* fefc^-r C 

[0 04 6 ] c*i&©Ktf5*. ^<©I4S«I^Xf 
■&*^WI4^ 4(C «fc T Jl* * 7 - ic V , * 5 -vSH, 

^lSFKSe-3-CM^©P3(B^«rS*f'r^C4tcj:D. Jg 
SRttJBSgBKSt or ^5«tW«: 2 fgic L r «fc 

%}£§S or 

[0 047 ] 3 6(C *»SBB3iaaH»*fflJr>r#6n 

^a«:*ji»r, ^#ofc2-o©jg©r B iiciife^jriffR^ 

■;^->#(electroclinic)$l!ll, 7l/+Vll/i' h U f 
^(flexoelectric)Stl*, fcJct^^v^ y fW-WftX-i 

[0 04 8 ] a5Sf5e*yt»=3Sc®Ra*ffl^»*»®» 

^, s^^^w*ffl^r*miS^*titt*fc»*£SBL/ 

[0 04 9 ] *3fc v *:|ffllitCj:«aUKKB*fPl!lTSfc 

&<D^mzmmmmx $> o , sm^^ 1 ^ 2 © 
-tc»«aM»*3teW , r *S5rfctttc*f 0 r ^flussasit 

§n/c|^fc§KiW{ciE0^Cig ; £4S^6r*S„ * + 

< 4 fe— W^NBflfff J: «3 S n. JRsWiRa-b^rt 
©IE 0 1 » (4g(c ab -5 4 * Gcfll© WI'J&c -S ^fflSffi^ 

*sw<s. iw«9fsaoflaf» fn^Biii©*«4»2© 

*K4©*iai^ ; £4S«£5fc, Cti60A-7^i-$4^ 
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[0050] *©i»awsc3m^*sfcBas mm 

[ 0 0 5 1 3 «*.«. * + fc*^ ^ ©a&KtttcftJ'MR'^© 
©asNftKatftft v x i/ > & *>* 4 1> b u — if ft £' 
"C CtUc<fc<p> ++■ b'-r^ tf©**J— 6 

©#gt&c iofssshiiKyv-o, m B3tft©?&a 

S3m»©H«t»{c iE*ftfi«Ji» *.*JU*Br* 55 , till 
[0 0 5 2 ] 

[0 0 5 3 ] (Xtt&fli 1)01 K^-rtRJKSSl*, » 

i ©«*g i *» j: cj«0 2 ©«g 2 * =jw s. sskbuvt 

(IMC . S2fwl»*3 J: O'T F U £"©« * &■ 

&\ «^»£-e&s 0 ski a. ifiiorti4/)^s 

jStCSCf^. MSB^t— Jg©*3**rU 

[0 054] *fcS«2±fc:B. Sflt530SR^6nT(r» 
S. «HJ5B#»;^S F*>6&*>». S«2©rtM(c^ 
L/T3tWWKaittKHCf. —J£©*3*WU Elr»K¥ 
fr"C*«3> *»ojWW«:<fO<IIBBI*fflW6tiTl»*. 
»R1 <fc 0*2 B. SSP 3 *J «fc 0 s 5 ©filfc&WIH tc 

[0 0 5 5 ] Me^Sg|53*jJ:o f 4©r^ic{4gL'rfc 
■Sai53*5<fcO s 5©3JaiaJ»t?S*6tiSCitcj:o 

•casts ^6»fi£o-c. »a^tt«:*>/t-3-c 

l>> 2 r?©JBfCBH D * ^* fcBMft -5 * ^©jft» 
KBAStttcK. *j3 0~*jl s?a> 
©WS 3 0 5^O>SS©lfS4tf5IO 

S s ±B«|ffl©TI!Rtt^/*3 *#***©*»£» JRB 
aJJStttf 'Jv- (0U BDupontttJ^ 6 JEBfe $ tiT I v 

[ 0 0 5 6 ] H 2 B. Wfo 1 ©JBJ*-* SSSP3 iS«2 

©fflRp-r*5©M©i£iiW7*^uTc»*. #as±© 

JBWBI5J— 5E©WS*WrS?fc«&. *6B3£S» 
7«c*Ji>rj^F*st»Ba»6n*ciK:J:i)» 
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[0 057] mi tCTj^TJ: 5 &CMSB3 3dJzlP5 BID— © 
W^LT^Sfc*, M18M^9ttP- ©WS 
it/cL. S§R3:fo%fct>*5©K3£Ji&61±& 
CitCfcO, MfcS«3©ilMiJi«««OT«><fct». 

[0 0 5 8 ] i^gSitt- HBR©aHIWacJ^T U-f* 

«ts. wmtf t <x'7i"("Ci>?)»&. bbrb-se© 
io o , ngp 3 *j«fc v- 5 bisj-© f » * m^m<Dmm) * 

fcB*©BE*HBa: fCKW 6 ftT ^ -5 . U o T HSU 
3*J <fcCf 5 B. *Bi3RlfflK^+ J: 

W7Fl/^©»^, £H8P7B*J©r£IB*©ftK:ffi 

1. 2*ffiZ.tcTt>7- Y V «7 K UX©t&i^ 
3^MbP7 *SB0S©fttC < <fc 0 K«JSifi{cffi«^*>** 

20 [ 0 0 5 9 ] II 6 B*a*f£SfcB*«ttT?* O * fc 

*«r>BJR6±tc» 1 fcJ:iy f 2±©r F l^X#i8i^ 

«w&r FU'^^SjwaswfttiTOTfe.ti*. iKes© 

#^ B, Rfl-Wfcb cfc cm«3 n S#^©T F 

(c^#ur , 7 & 7* 4 -77 f uxasfcB^ f ^^"r f U' 

[0 06 0] S«i*J<i:iy J 2±«:iS:W64a-STFL'^fll 
JiRB. PJ— 5» 7*$fcBMft5 ^ 'f 7'"Cab 5? f#So m 

t*. r FixxfSfS©— ■ft&ttimij&. 

**t>B» TFU^fWEB. £■*©*•<»*>$' 
»«©J»^©3t«B» *7 XIS •Ilh7>yx$ 

(tft) a*fcB. vj3>^ai«s <ls i) m 

-C$>K)mz>. W3£©ffljft©»SfK3R«ci6D'C. a«l*s 

«fco*2©— **ytBW^(c*^-7 ^ ^irfej:^^ f 

[ooeniti *j j:cjf 2 4fa!*r*fc8&©*ffi*ia 
40 3(c^-r 0 mm-r&msMGM&i*:- f©b»h8*kjs 

Dt (M^. BT i 7 t* h y ^ XlSt^^iv^ 

*r&. Duponttt*>6JKtstiTt»*pi2555!&^©jj< y 

FO110?:, 0J>tBXf >3-7--< >^(C«fcD» 

«±«ca9;w 4 -fa F^t-rsciccfco+^fcswbi/ytii 

*ff^T-S„ %(CI 1 OK:. Shipley Chemicals?!^ 6 
^$nn,=>€.S1818ft£~©7* M^i^Xh 1 1*3- 
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fcftgT£#'.M 5 FJB1 OSrvX^-TSfeS)©. 7* 

v u$>x vm®.x*mznz>« 

[0 06 2] i^icx v ^>^a-fex-cftsst3ftfc&© 

[0 06 3] Jlffimt«|*©iIi3KT U^^ffSHl 
fb3£g©J«l^ SSI53 fc£t>*5 * 

■5„ Wttf, f 3HS#J8 0~fi5 00 S?n 

xdish-c&W ^fc^#u*&iH*#Sfc'h3<,> 
=RSfc-^T«flWWfc c ©ffiB©?fffl'J-C& -5 T & 0; 

<, > o >h 3 i > s & w u f# & — # . aifciftfc «3ft^w 3 © 
o «6^S©^WS*ic j; o r * 

ftMWfc«m ~*<J2 0 5 ^P>©«SH-C&&,, 

T, Mb3n/t#U ^ 5 F£7* hU^X h£©fi8fctfi 

_hj&©<£ 5 fc»S 1 *j«fcC)f 2 ©±fc5Mb3ft/c 

«#7X#>6Sc-5tf'liflvX*>yjgl 4£, BBfbSftfc 
^U^S FJll 0±CC^T-5„ #t ^Shipley Chemic 
als%t3^6flB53nri^S1805^i'©7* h U*?X h 1 

2*«fj|HMi 1 4±(ciiarrs. ^©!*©Miix?i«±ai 
©xetsiKWJciaiar**. tfisiua, mm?? 

ij&sr**. chB. 1^3 <,c7ik*mmctett?>mmm 

1^7 * h l^X h»©ffiffifcJ:oT«»&U#&^,, H 

V -f 5 F£|I|H#fc|&*T3fc&r£>-2>„ 
[0 06 5 ] SiB3:teJ:tf5«sj«'.M s F#>6&£fc© 
il/fcids, *©{&©*ff4*>fli^#S. *©<fc$&fl&©t* 

5|S|-«0!l;U£> Dow Chemicalsl±^6)S^3ftTO&cyclo 
tene <3B§MI) » Allied Signal^ e>flEsr 3 *l"tV 
SAccuqlass O^S) fti'©Xf> • :*> • tf-^X 
&e>t>*fc< S i 3 N 4 *i<J;0*S i Ctti'Offc^RJtfSn 

[ 0 0 6 6 ] m3& <£t>*4 cc^-r^ffi©xs©fg, i&g 
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^Bft&ifflfcjfiLfctfy -T 2 FJS (M^.«Duponta^6 

fam^m? Stable, FM^itftW 
^©ftS-c*«an(cK^J6 3 tfr *> «fc t>. 
[0 0 6 7 ] «ittf_Bfi©*ffiK:j: 0 JpJsSS<i*»«*» 

(a) K^T«fc9«:. — *-©3S««:-«fWtc«Bl 8± 
io (cv >? > h -r 5 „ , »g^B teSHKW 1 8 *— 

flJLfcf&fc. Jl6£gi7P-Al 7tpfc33#T£. 
TlH 1 ©K«fc L-T. *>o2 -?©®E±©lt 

»PfiB£ L -CS^-T S J: 5 K v ffe^©a«^^©±(c:g 
< „ ^#»J^W»« 1 2 ±©®W%ffig(C^flJ L 

rfc< c i fc J; 0 > «*3f©«««:fei,»r«ffWK*« 

-mmm-m-mmm-mm<Dv> f ^ ^ ^wst^ia 

§153 *5 <£ O* 5 K J: T *B3£3 tt&«#X h 9 >f ^"C& 
§B©^^ < i *> 1 o©jBW*J7 ;KCPBP b/c 

[0 068]i«lfc<J:O : 2ii 1 #(c±a©cfc 5 tcr V 
f V V 9 XT V 1^X©J*-^, Hg|5©^Mg|57 tm 

30 ©t?. 115 (a) K^-r^t- s» ^T-k>^'J ii^Kffl 

[0 0 6 9 ] H5 ( a ) KStfiSIt^ffl^tl^ © 

*f it c ©fflStxg*ffli>r««:^wr & C 4 fc <£ o 
r, i^±©J;9A^^iii3RTH >; &^b, 7i-f 

(b) fc^-r„ ^X»ffil*J<fei^2*^cEPt^-r^fc 

m^r^-mtscticjz'o . ittfi[»*©i6«*2"o{c^ 

)«6©^iT^fc^fiJ^fc7-7^7-6' WSSh, 2 

-^©auusfc^rftntfetts Wfe^E*^* c 
[0070] mm.<om s ^s§u 3 fccfc 0*4 fc £ o tas 

Sn-SaOfc^'SCi^rKUfc-r'S/cesb. ^g©»£» 

?m&. msmmma^m±-rscticj:K>, ss© 

50 [0 07 1 ] jfflSKDBL 7 \s*ris7')im*m-?Z>9mfc 
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(DmAzm < tub. m 6 ©sf#tt-«s5ciiw cn # 

[0 07 2181 JCtR-THS© 1 o©T F U 

i>r, s«ti*j«tcf2±Km>«:aia^jtcsicf-5^ f 

S« 1 4a«fctf 2 ±©asg»*fctt*a«W«c «fc o 

^ 2^©-$||Jg^c:fo^r{£g»*$*i/c-#©M3R 
{C*fLrTPU^*tf 5. 2o©HJR©Sfc£W&7FU 

5 ifim& & c t k J; 0 £ * » ? > y 

[0 0 7 3 ] C©i 5 Sa- P l/Xf^{C*5l> 

r. «6tt««W«:i»6i»tt'C*»)»s. c©«te.. SB 

ccx tf v if %*\tcwsm<D 2 -oomm-f&M mm i *» 

«fcJ^0fflR2i^-S-) ©gHKiaBg&IS 1 9(C^T„ 
Mfc-o*. ±W©}Rii)lttia(KW(cSS 1 20iOtffi 
fflU T«©«M«n«(C)!E1Kin(C«n 1 2 1 ilt 
flUBU PWB*#Urr*JIJl6 feifcgll 2 2 i VXit 

tt* if ? f ftatt&bWS 2 -3©H**8«I§^U &Si 
(FLO *fc«K5S?Smtt?KII (AFLC) 
a £©«Efl3¥5R3e3eiRil©»^tC*j l»r 2 -3©»©$ft 

[0074] isifej;[;2©±Kri'f^v f y ? 

Bi6«^»tt©fe©*ffll^*»*S^«, JtMSfc 

ntfe<ti\ ctiJcfco. 2-3©jB#©BBR©SdiW& 

or. «f^©fK«tc*Jt»r»*tt%wrsJ: , 5«:Lr«> 

[0 0 7 5 ]H21«, te«fcO t 2±«:^9 J'^'v 

r y «7 FUX*S*fiR#RW6ftfc, J95©flt^«* 

<t4. K6©T1iWlftI«:*»W*^H|Elttt* 4 02 liptc 
fcl>r*81aRxy-Cill,ri>-5. C©J; 5 ftrtHfRtcj: 
0, ©tgKTFU^aifiRtcfer). ,«ittl©§ll 
2 2tci«>&911E*?t»«»©m*ttl/{c. 2o©Jg 

[0 0 7 6 ] 2 o©JS£HP^C7 F U .XT* ?&«>©#— 
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OTff^F^DSSKtf, »«l*J«ta t 2©— 

SSK*il«"r&«t5Kor*>J:t». c©*§£\ M6BH 

1 9(c^-TJ:'5ic«^'tt-cabor4>cfc<, H 

2 l {c^-TJ:5«:z3Srrfii{cawf4r*-5r«>J:«r4. 

[0 07 7] MaS©«fc5K:. JK6«®flrr*t:<!:K:«fci) 
3!HJJfttSftEifil**tt Or 4> «fc fete V c n»— «tc 
3-fM>^3tiri^j:l^^ffl(r*6ti-5ti^{c©*pJ 

t&r&& D MSiur, itciei&jM»^3-^-(>yt 
io t7t*> ifmmr S C £ ic <£ 9 ffiM<DmMiffifa*&& V 

5 ten* 3 - f- < > ^ 0 r *> J: 1=. . 
[0 0 7 8 ] *fc, flg6«. ««3&*S*r*WSE©*^ 

<fc^(clfjS3nrfeJ:t,4 0 

[0 0 7 9 ] S ?>{C. flg6 ©JtM*?ttiWlf±K:a[W«c 
7 K C i K <fc 0 , ffl* ©annate 

Ar>^7 FbX^rtf ^Cifer 0J?L«, M6© 
20 ii>^ < i i> >tMiC Bayer AG*> 615^ § tlX 5 Baytron 

(S0HSU) & br^cw^tcjes^tt^-^^ > 
y*tf5citcj:r>r s 02Oic^tJ;5)Siltti^ 
Jg«urfeJ:<, **i»«J»«f4JB©3awa^*--> 

[0 0 8 0] «B*«*»63UtWK:^L< UStlTTSW 
< . -^©S=KJ: 0 *>flWr©««©^«: 

a<fifa$nr^j;i,4 0 i,t, n©ffia±©ijm©^ 

^ij(c a -2. J; 5 (cHliggK: S /c*s ^ r«@*> m^ZfPM 
30 -T€.CitCj:0, Cti6©H0SfCT FUX^forfe«t 

[0 08 1 ] ifuai©<J:MC. M6J**©^ftKt>yt-aT 
S§P4*jj;o*5ic^ur^$nr«i4-r > *©jBW(c 

is^xmwMtcmm s n. *>oggp 3 ^ 5 ©sas« 

Bv M§B3fc«fci>*5#SDow Chemicalsl±^6|g^3nr 
C^cyclotene (SfftlSNR) *»63KfiSSn4»^. MM 
©ffiAEfl (MiLUSI 5 (a) {C^-r<fc^(C) . ffid-CV 
40 7Ka7 (soft cure)*tf 5 C iiC «fc 0 , 3 *5 <fc 

t>'5*)ii6{c^brfecfci4 0 su^ttr, mt*«Wtt 

»«(CJt#^J©»ll ifea-f^i'l/TC ©S« 

3 cfcjye 5 ©MSSftcteftfcb ra < c t «c J: 0 . 3 

tmmt&mii > r h§p 3 & <£ 5 *m 6 tc s . 

[0 0821 H8B. HI *#ML'rBtraiL'/Ccfc5K:» 
«l*»J:Cf2, IS§P34oJ;0'5, JR6, afcCWeSUWB 
8*5^^9 *W-r^>> S0©^^B*^L-ri>S„ fc?c 

50 oh 9 (c^-r«H». a§p 2 e turn-** *> k y 
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k©4BMft& <> y^KK2 5{* v SaP5iat6<b©|B 
tc»W6ft. aaJ2 6*t«6ig|2 5i*^«H-*Ci 

ic<kK>n3<DmnM2 iz&mux^z. 

[0 08 3] S§|52 6 B, *©gffcfflftl#«»3 to «tCJf 

5 ©fif A#ifljK:*f u r KSsir £ «t 5 (c*ifii#W ftr t, > 
-So «£-oT v R6tt. asaJ3 4S»2 6i<DB«:*ji>r 

3^aiKc«fc»)a»6nv JR2 5«. msbs tasi$2 6 4 
£0*2 5 ©w#4 €>fwji©<£ 5 Jc£#K:3fcJ* stir** io 

[0 0 8 4] yr/tflR 2 5 tt» SW3{cot»ritt9iL/fc 
J: 5 K. # y W 5 F * £©££.*©*m*» ftf# 

&„ ®§P2 6 Buta© j: 5 ft 7 * h y v ^ 7 a -mm 

(CcfcD^Snf#-S. &£OB, HSB2 6 Kit 2 5Kx 
>#"*ftjl£ff 5 ft 4©, J: -.t^MS 

[0 085 ]I7B, H6K*T, Jffflit©.&ltg|32 6 
*S|SW6nfcy :/t£M2 5©»rH0«:^f . HlK^t 20 
US 6 ft 6 OOCMSP 3 to J: O 5 ©ffi© 5 *5 ©— ^©Rt) 0 
(C, C©«fc5ftJg£ffll>-C&«fct,>. H7«*/c, ±$© 

Mffilcmv htitc, fe^0Tt>a. HSR 

2 6 toJcC?2 6 ' BW?& 9 . #MSI52 6 *fiMf&*& 
SM§P2 6' JC*ffal,Tt,>.5<fc9{c^t/Ct>-5. t©cfc 
5tt*JSS*B6©£SKfc*J^Tffl^»S (itS|55©^fc 
«3iceg|52 6' tgtii^) . Ml, Wffiy^M 
2 5' ©3at*S6tc^?K:-r*fc«)K:B. *?*L<tt 
!£gP2 6 ' £|gg|52 6 KttLTiSXKl&ffittWS CiK 30 

£0. ffl*S:r6ti/c^jgfc4surM2 5' £®#>&cfc 

[0086] a«±r»ft < m^cmm^mr 

J; 0 m UftW^B, 0 7 KSVT IftRDfiffi 3 to «fc Cf 5 . 
ff 6 to J; O* 2 5 . ft 6 tffcSSP 2 6 ©ftb 0 2 
5toJ;0*MffiM2 5' 4fflivc&j:t,>. Pttitc, Site 
MgB3fcJ:0*5 ft Oft*>0tc. MB 

[0 0 8 7 ] St&WKtt, »m«©Itfc<fcC«lK0fc« 
©SaJ©«*lft^SC:i{c«fcO. tt*©8c©ifeilJB*ti 40 
fttscims. ^l-e«fto*s\ tfiRBWftfi 
g|52 6toJ;t>*2 6' &WT&J12 5' (t^t,>T?!ft&l,?c 
J:5«c* &gt©fiiH±©fi^g##fa#Hfpr&i>fc 
JK> »* b<BSSKWK:9 0° -cSinci^l 

c*ucj:*k jK4-e©wffl±©aap©saaw«c*ji> 
[0088] (mmmmz > h s can4iMSfatt. 01 

2.B X ft 4'#>6 ft S±fflHS« 3 1 to <fc CTFWJSffi 3 

2 ±p»® 3 i ±iaxnm 3 6 isj:«i 50 



#PfW 1 1 -2 7 1 79 7 
18 

3 7#, * LTTffliJK« 3 2 ±K Umm 3 8 to <fc CXgBl»J 
3 (m«lXiRonta:«>6JR553ftr^&v^5- (Sft 
©^yiX-f-;l/©l 5^P>i¥©M) itj:^ -fe;Hi^ 

atm4 o *#wr*±w»*j<fcc«Rjifsm4 i *tsm 

*vrfcj:i>. M3 3©JSSB«, ^a&fNRSnfclllf"^^ 
a >©^»t?* *«MB3a*# 3 4 to <£ £>* 3 5 it J; 

t^snt^ So »KiKBf#ft*asw-r * c i *^«b 

{c-r-S/c*(c. 3t^#3 4 toJc^'3 5 fc^J»?L*s8Wr 

[ o o 8 9 ] m 8 ic^-rmszmm-tz-tc.&ic. m« 

Ti>f-i7£tc if* v is*?-? h y * * y f u **»)&to «fc 
^ ^ y - >Epjwtt <»r©«flBwa*aiSEW*ffli4 1: . w 

5£©i«3 ^rWT * <mtf 1 ~ 2 0 S ^ a > ) M^ttM 
■T-So ^a^i©^ f-X^>i/a>3 4isJ;^ 

3 5 cct * ->-;w5M§ ns§Mii5 < iemms ns 0 

-T.5C<!:*nI#g{C-rSfcJs5©MPSP ; &WL'T^.5 0 * 

T^>ft < 4 feap^WKlWb-r S C 4 fC «fc 9 v f*©ffi3xm 
Btc*st*SJEE*«:i«*»S<fc^«:*r*. 
[0 0 9 0 ] -?)<Dmm (»«3 1 ft 4) ^Stticvj; 

^t^2©»«*iiKsa)!ifr*«fc5«:«siLv s«3 

1*5^3 2©W7 U-A^l)5;-3t^©fflKl3 3 4 
[009 1 ] M©WH±JC7 U"Aic?&-orit# 

[0 0 9 2 ] ?K^^g©iS U^;b© P httCrobustn 
ess)^S*3tlft^ffl5t(Cto^-r«, M3 3©^», 
SgH® 4 0 tocfcCM 1 ft?> OTCM 3 4 to cfc O* 3 5 ©«g|5 

[ 0 0 9 3 ] 0 1 ©fgsiRtffc^-r* ^ xmrnmrnic 

*»W&JKS«4 0*J«tCJ e 4 IB, iftlWtKiiStl 
/c7'U^< y ®^Jft7"U-5i< 1; v-©#ij 

B, 7i"Ji'-h*5j;D : ftu>r*l.o ^'J^-B. 

tfJyv-B. Aldrich Co.^6SS3rSnri^-S-^+^P 
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|f,/XU#y^H!g^©5~ 1 OMfi^— fe> 

K s Aldrich Co.#>£J^£ftTt>S-"<:>X-f ^g^b 
x— ?XI/ (»^»©2M-»t— fe>h<0) &£©. 

[0 094] §|g«i!ujdi© J: 5 fca*JLC-C htlft^ v 

9 t-zx^w^. 14 0 

JB4 0*»«fcCJ t 4 1 >£tCfetvt:ffl$3*M@e 
So C©J:$ic, B3 3<D3mmt. 14 0 4>J:W1 
#K:fe.**flM©»ofc«»©*r£ UTT&jSSfta. 
[0 0 9 5 ] S6tt&«B6*EI9 (CiiVr. fttttflKttil 
B4 0*5<J:O'4 ltp%m'XmtW.m-?&tc#>, B4 0tp 
©S^tt«14 1 *©*Ht^-*3^ttijEWtcfl«3&i 20 

wmzft&o coy <fc ^(^3 3 &m&£Wlct>tc-?x3£ 
C£*c«fcD> iOb*E#&£©««Wl£tfjK:>tt 

[0 0 9 6] S9 «3:f±4 2 Oi^C^Fft^^Lr^ 

3 *. v es©MW^ «fc # ■»*• x©3a****Rw e> 

<m«iiBR©liflfc£) k:#sl< 30 
[0 0 9 7 ] c©cfc 5 fc*a©fmfrffi©— SB&WK** 
ITI3 3*C©«^iffe^©¥ffl»«i©ra{C^ 

So 

[0098] if-^mm^mm^is^x , sat«±© 

y V> — A©Jf$SSf^iC, Newbrunswick, New Jersey© I*) rl 
and Optical Adhesive Co.#>6^7c34rrt,>3N0A65& 

£©«*#.©«■ m^itms l s*n>*$§) *, K 40 

wtf^zi-'-hfrbwm-rz. m<o<DJLmmm<Dm<o 

[0 09 9]il0», ffiiEO^te J:oTfBH3ftfc 
»«©"SJtB«cfflja*m-r. C ©«««;< » ^ XT F 
STC* <0 . SS36 «tjSqS?>J«S W>^>?A- $|®Hfc 
% ( I TO) & -5) &flto50TC»S. *@3 8 

j&J|5»««C. ITOtflS«LTO^ 14O0SH, 

*m«. ^0 «3 © 3 u x f - y v 9 mmfimip 6 & o , « 
4 1 ©jsatrnt*. &!bi«3 ©n i^xf y » 

1©^W4WI5)D-Ny*^b' 50 
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?***t4*«. S^lllOT^So Mfe^*44 5©Jl 

[0100] aWJrJRSHJft©— W»» Merck UK Ltd. 
^6IS3r3^ri>€>BL037-C$>€>„ J14 OtecfctM 1 

7i^n^f;i-) *j«ta e s-i,i , -t;^*7?-;i/-2 I 2 , -tr 
x (4'-^>5 t ;i'-4-fcr7a-^;i'XX-?-;i/) -efi^fi 
3.7a«%^jp-rsci}c<fcot:0jssti-s. c©^ 

[oioi] ^vx-Tr y F^sfi3 efci: 

^3 8B, »«3 1 teJ:C>*3 2©H8©, firgftt^^tlfc 

3E4 6 £H©^f44 5 (CjiilSii-C C cr^W^ftWfc: 
SS^fcRJRStiS. WWWCfcHT. »4 0*jJ;t>*4 1 

[0102] &■«:». «*&r Fu*fltes**swe»*'i 
3 3 ixnMK)icmmfex'& x t> <£ < . c ©»^-*« 3 

1*JJ:0*3 2±©T VU^mm^m^X. Iil4 0fc 

^^4 1 tp<Dm3®t*&&titT fux-tSo 3!©flteS(c 

fc^-Ctt. M3 7©4»&< ife-*©IK, I T 

fcJ:c>'3 2 ©-^SfcBS^KTi'f^ Xv F y f»X7 
FUX»JsS*iB:W, C^(C>FfOT:M3 3±©§«mtt® 
^ffi«®*«^-r-So *5^B, JS3 7©JtB*fc» 

WHtci»*tt««>i-%ia!W v c ti e»©«mttm@Jt*« 

^3 1 *5j:0*/SfcK3 2±©it3£-rS^e>i-<!:m«llL 
t, -€-©ra©^B©fcfe©^" s» ^Xv h 'Ji'XTFl/ 

[^^M«-r-5t*if4^^ ; fl'-r-2»<fc^KL,rfeJ;^o W*. 
^3 3*3— f-^ >Xf SCiiCiO. t^^ha 

[oio3]H8~ioic #&w(Dmn : Bm$:Mf&-r 

(DiaKfeUtMi $ftf#£-e©fte©ff)$g*£ml/ 

Witt, c4T,6©^g©^<©ffl^{cfcl^ 
r, 1 oilh©i36K)ffiEWai * 

^mmM, r-feji/j ©WBP&c$a?>6m:&J:< . *si»b 

[ 0 1 0 4 ] IS 3 3 3&s«»WK:|fti|»tt"C.* S J: 5 » 
->XT F l/Xi«^©, 2o©pSj-r*KR (BBR 

1 0 1 fc^ow* 1 0 2 t^-r) ©^aiass^H 1 9 cc 
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ns?o mnnm 1 ) om-ktrnmc, ±m^^rm 
(Dmgkmiz. i&nmcmm 1 2 o teuton 2 1 £ irff 
rau mmzfrffi-? zm3 3 fc^/cgti 2 2 £ ottn 

ffl-T c©J; 5 tc$fe#ttli3 3 U£MlcteW& 2 o© 

wst^fi^u mmn&mM, (flo s/ckh?* 
iitttii (aflc) t£f<Dmmwimmmm^<Dm 

[0105] *«3 1 *Jcfct>'3 2©±iCT^-7--/ |- 

y ? f u-xflf^sw hnzm^, (mmnm 1 > 
£ pj$kc > 0 2 0 (c^t j; 5 k , m 3 3 »2fmt4© & © 10 

S Baytron (Sfe jSW ) £ L T £tfn© # V f- 7 * >ff 

•3 . 2 o©JBtfJ©HJR©StaW&T F l^X£il«TrS C 

[0 1 0 6 ] 02 1 MR3 1 fc<££>'3 2±JC/'C9S/ 
W F U X 6 ftfc. S«©«J& 

z^inj. -r^t>^«ffl{c*fL,TSiic^iaj(c*»e^%w 20 

02 l *K:*ji>rfg|SRxy -cruris 
C©J:5&«teSK:J:»). #-©gl7Kl/^i)S(C 

osmik, 2 ^(DmommcomL mcr f u*an»j 
[oio7] 2-?<DmzmmcT Ku*r*fc»©*— 

2 ay—Wfir^^A W b V i'Xlfc^f), 
flW3&9ta««SSR*»«rs J: 5 KLT C© 30 

»^ 133 »0 1 9 JCin-r J: 0 KilftRttT?* -?TfeJ; 
<> ifeSWJ. 02 1 K^T<fc5CCz#flJK:SWlt£r* 

[0108]I33B> #^©7t^#tt^Ji«-r€» J: 
5&C#>?£ Stiffs, mtf. l3 3U»y$"f*/a 

[0109] 14 0*3i;O'4 1 ©**#»«> M3 3* 
®K3 1 *«fcCK3 2 CDtfUBtiaitCfflB'r* C i**JIBK: 

■r*j:5!&Wptt. — #©»«©;#«:$£< ttss 40 

[0110] ±fa^fcfei,>-r^MI4©®^©^*« 

1 •ojy±©^pgP?rWfri^Tfe J:c^„ 
[0111] (n*fe^«§3 ) 0 1 1 tc^-r*^Wi. 
Mit«7X-eff^jnfcS*W««5 i*wrs. so 
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Wffi.b 1 ©F*3ffi5 1 ' ±(C«. .* s> h y F 
(ffeJC) ©Hffi£c£©, »4&JB (0^-e-r) jWRW6 

nr^s. cne>©}§v&Ji©±cc, BfijJB*^a:w6ti 
^©W^^WPSicKwenfcSSP^. a 

2&&r&2r><Dm£L~cimsti. *i©li©ssaj 

<m«S»5 2) s&siH2©«©SaiJ 

[0 112] £«5 1 iHCf^7'-C*i9l#5S6^5 

£, 2S&5 4±«:tt, jsw&r FuxffJj&teJ^ttmfc: 
lefts (0^-tf-r) *w»fttirn*. «?-£*«©i*iffi 

6 2 ffi©SSP (SI 3 ©fflte cfc 0^4 ©ffl) *$ 
0 4 SI 3 ©jfi©jeW («A 1338955 5 ) &£ffi5 2 iR 

»4©ffi©lf§|3 <mi3S!W5 6) 
§135 3 il§li;i«S-c**J:9(cfllJS3n*. 
[ 0 1 1 3 ] m 1 ©»«5 1 ±©M§|35 2 . 5 3fcj;i>' 
lg2©K*g5 4©Sg|55 6. 5 5©*H$rr*4WU©IIB 
fc. »15 7 #!&J# Stress. WSMiltf. lMmJI 
©^•jix^ji/»M (0j^(ijj<yx^^>^i/7^u- 
fjs) *©«i:5actm©«ii/rtt 4 du 

Hoechsttt^6fig3t5nri^Hostaphan (S^^l) ^* 

57B, »«5 l*SctD £ 5 4©ra©^a^: > 
5S«§n/c2o©Jl (il^lLC l*$«fctfLC2> (C^- 
SiJ-T^. 0 2 -5©1L C 1 fc J;j;L C 2 ©iSI^B, ^ 
^S©ffl^CJfBDT, |5jD5?-Y7-C&oT*>M^-5^ 
-f/r?*"5tt»J:l>. SSP5 2*Jj:tf5 3fc6t«cim;fi 

fcaap5 5 *j^e>*5 6 ©BS3&sa«e*yt»» kamlc 
i*jJ:cfLC2B. — 5&rttt»J*S*W^"*. cn^W 

^ {35K3eje«uMm £ <t & icm i c t tc £ k> > *pmm 

[0 1 141I5 7B, *aiWfclMW*"C*-3Tfe<fc 

ffl^T. MILC l*5«fcCfLC2rt©Bi3R*ii&ll'X?r 

ffimitW ( I TO) »*KW*C4tC«fc»Jv M5 7©ii> 
ife 1 o©M«c»«tt«s##3n*. *«5 lfcO: 
5 4 ©— fc»M^ic 7 1>7~ 4 V V i> XT F U 
XiMfH JS5 7±©iJ>^ < £ «> 1 o©^H«£^ 
©*a*SiL/rfcJ:l>. M5 7©>tM*fc 

imWicx b U 9^K©««K«S«Bttt. Cti6©« 
S#S£«5 1 *5=t^V*/c»5 4_h©tt?£77[SJ©X h y 
» ^KfMS4t8«r* c £ fc J: 0 . ^' v %szf-? b V i> x 

^ll©fcst>©SB[S3B^r 1 ofeLhiftWr *>J:l». C©J; ^ 
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[0115]@12 IC^-rmmt. 2 *S£ffi5 5 

iOiK, S§I5 5 3 5 6 «fc 5 X < & o T l» * £(C 

tei^r, @l 1 tt7jVrfc©£«M&3«, 01 Hc^-rn 

S«fc9K. S»5 3©WS££aiS5 5©i*3£©ifilifc. 
MSB 5 2 ©flt3 iS§|5 5 6 CDia § tCDffitm 0 < t Z> C 

ta^is??**. c<Dm&. ±mm^mhc i». taw 

C 1 fcJ^LC 2Hi©ii0R*i2S«5 1 te<fcy [ 5 4±©7 10 

•s^^^a^x^Accfe^iT. §Jg©;W y^^L- 
[ 0 1 1 6 ] 0 1 3«. 0 1 1 iC^^-f7©ggKfe 
1>T , M1LC 1 teJ;t>*L C 2 ©BBRjfcEPtftCT F U 

t„ W5i «cb. x h y v7'vtmm6 o 20 

0ffi©¥M-Bc@<y f T(>£) tfRtt&tiT^S. Sffi6 

o«i^JB6 irwh*rci,>*. rosttc. afi5 4KB 

X h 'J ? :/tfiS1S6 2 (0ffl©TM(C?^UTit^77|Sjfc 

LC l;|s<fcoa,C2&#l*T3«@**fc"*-. fcfcL, 

Wttfctt-^OWS. 30 
[0 118)01 3«C^TSgl«:*»l>T» ILC lfcj: 
OX C 2 *© rgjt^ffijic j mSI-rSBBRtt, X bV v 
^K«fi6 OfeJctfe 2©|pJDM«^(Cj;oTT F U 

x3ns„ cne»©iB*«^or. ffli>&ft&ttM*tt 

[0 1 1 9] 01 4«, ;<r>77h U^XTFlxX^ 
JSS*ffll»4 C i K cfc 0 2 o©JBtfj©iH3R*2l>K fcfcftfc: 

5 1iJ<fcO ! 5 4±Wi 1 ^h'J^'ttiteO^ 62te 40 
Z&WlfamQ 1 . 6 3©RDflUsS*tRt*6n-rt4-5. fc 

/cii5 7±{c«> mffi6 o*?J:en 2 

«l*MRW6tiri>*. K5 7©±H5±«Ctt v 0B©¥ 

mK.ttvxmz&jfticm&zz b v •> -Twmme 4**» 

IH«Hc, JR5 7©TM_LfCtt, Hffi©¥ffiK:*fL, 

[0 12 0] ffiiLC l*Jj:CfLC2tf©BM5ttC© 
J:5tc2i>«:*riyr»LS«cB6l3n3&»oSfc£L{cr Fux 50 
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[ 0 1 2 1 ] 0 1 5 ic^mm&. h-isilc 1 4b j; 

<y*L C 2 ^ ©BifR:^ftM©7 f7-^77h'JW7FU 

xTOiorTKu^sns^Kfc^t, 013^ 

t/ftn§>©£tt»fcr>-Ct,>S. S«5 1±tc«. ig|6jS6 

1 tca^oftfc^ffi*® 6 8 j&srw <=.tirfc 0 . a«5 4 

at. WMmrmmbv^xz (tft) 

-ci^-s„ #Bsg»> mmnmi oss&vmr fu**k 

wOTfrFuxii (0tkh±t) icimstiiL. mm 

F7>'^3!6 9Kj:'9taiSn5. C©J:5te % 2 
-3©IfiI L C 1 *$ <fcO*L C 2 ^©IWtr SWJKtt. ft 
i!©7Kl'*«tf7 0&#WU». gLC l*s<fct>*LC 

2 ©?fcft«*4©ttK«:tt?? LT-sfitt h ZwmSLicffl 

[ 0 1 2 2 ] 0 1 6 tCTrrjr&mt* 1LC1 fcJ^'L C 
2©BSR©ttS:ftT FU^*trjtB{cr*)t»©2o©a 

tLUr^fA^ b y ^xt f 

(Cfel^T. 01 5{C^Uci©<!:B^j:-7-C^?>„ C© 
^g(C*s(^-C, 4«01 5JCijKTbfc€>©i|a)D 

iF7>y^^7 l^wt-ssnwih^y^^ 

SKfettdl/TO*. 01 5©$6S^5 7©fttoOJC. 

fc^mttM5 7*KWTl>*. 01 5(C7S-rM5 7iC» 
(01 3^#MbrUiBJt/Ccfc^{C) v^lB^tt^^ 
*3-VnZ><D<<Cftl,X . 01 6©M5 7icWIBfpJJi (0^ 

[0 1 2 3 ] 15 7«SSR5 2, 5 3*5*0*5 5. 5 6 
®(C j: «j MPJPStecfc &tIKJ#*ieB-r & c i *» 

su-ctt*<, ffia^t>«3nfe3te*»«5 1^0*5 

4 ©±K1W -SCitcJ;^. 15 7 ©MWPBfcJ: CJ*KS: 
«P*l5SL/-r*>J:l>. 3 6fC, S§P5 2, 5 3, 5 5, 

5 6^a«5 1 fccfct^ 4±ic&m£ti~ci>2>mm*± 

w-i****. sa»*fc»-e©f6©»«©x^— 

7, % > t-> y * > Jaxtc j: f)i5 7 ±«y&a 

[0124]l57(^fc l ^fl««SI^I|31LT*>J: 
C». m«i5 7tt, ^g©S*(Cf£;0T, ■(S*^-<bb 

[ 0 1 2 5 ] 0 1 1 t»h 1 6 -^.mmmmm^m 

^g©^ < ©fflJftKteliTjeSSKft 0 »-5fife©« 
^lltt^tr^^l^ m%-U, C4l6©^g©^<© 
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**:, fj^~- Xt/U-Y ©*§•£■, Xv-y A>\/*f&— 

& £ O fc&HMK: 6 trc J; (, > „ 
[ o l 2 6 ] 0 l l l 6 te^-rilg&tteu-r , Sg 

KM 5 7 ^ffi$4 t/TT-teO £ fcJ3IJ©iMC-ls^T 5 
l:foJ;0 £ 5 4&C#LTWC<fc£J;5&e, Sg|55 2, 5 
3. 5 5, 5 6Sfctt*©fl&©X-"«— tf^r^t-Cfecfc 10 

[ 0 1 2 7 ] 0 1 7 fccfcO* 1 8 «, SfchiCggp^f^ 

~$2>jm*m-?» ttiLh. mu5 i ly?-? YVZ 

[0 128] 017 ( a ) B> .X h V 7"ttli 60*J 
cfcO'IB[fiJ«6 1 ^KWfc*«5 1 £^-f 0 C©flff&«, 

[0129] IB|bJ«6 1±SC, W^.«Do^±^?»ag^S 
tlT<,>-g>Cyclotene (^liiSfS) 4024**:B4026&-2>1> 
BMi c rol i thographyChemi cal Corp . 6fiS5r § ftT t > <E> 
Epon SU-8&£*©*#0©:7 * h US^* F^^f> 

3 - f- -< > y-r & c i K <fc <o , *tc j: o cpho 

to-ctefi nabl e) Wfli 7 3 Z&ffc? £ „ Xt>3-f-y> 
3fefcJ:9^1»Jffi&WflB7 3©J*S*. /JnS&S 

gp5 3©i§^-r sjz^cciEWJcwifai-rsciiSpj 30 

[0130] 3-f-f>m -?X?7 4%im,Tfflffi 
gP5 2, 5 30t??K?Uit!»?d*sirf59BIIW 
WSBStSCiKAO. SfflI7 3©H»MHJ*7 3' % 

[0 13 1]»C, 17 3dSi*§nfcl«{Ui±©JI 

ffi*«iB©sr2©jB7 5*j^-r*. ifiwc**it*. 3$ 

•J©Ji8*M!R«7 3' **f <£{*W$fc«§l3#«Kt) m 

fttSCiK«t»)«iWI7 3" 4MttUU. 

EI 1 7 ( f ) CC^-TJ: 17 3 £ ISHfCC ^ 7 6 

£/c it §i^M*f *tr *> mtm 2 5 £^>^~ * > ^ 

ItWk 7^^7 6^fcf|fWJ7FH« 

v-I«7 3" £<£gJiw;?.3tiSC£KJ:D. *M*f© 
W^l&*3n*:£#, «#T-5S7 5 ©«$#**— ofe 
#Offi«7 3" CDlKtiSLtfcO. mmcWitZtl-C 50 
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*t*7 5" 

[0132] m&*7GJ&2-&2>tc&>l,C, 2o©II5 1 
*±£F5 4 415 7 ©|ttiiffiiJ^P,ffl.^*)-H:^>o JRRjgftQ 

*W»*^H*-«-S*:dbtCJS«5 1 ^^^5 4 £H5 7 £ 

©ra©M«KSfl*TS*J:9tct,'C*s<. ftiK, -fe^ 

[01331017 fcij*T*W5 2,5 3 fcfWrSfc: 
#>©:#)£«, $g^3f©gBP5 3©1*3j8*1 0 Mm*iirc 
*D» ^hT>ffiKJ:»)flr2 0«liJ17 5*«fflrrSJi»^ 

(cje^t:, wja«:ffli»6n-5. 01 8«c^-r*ffitc*5i> 

r« s 018 (a)*618 (c) fc^-r^xixg«0 
17 (a) ^6.17 (c) K^tISiR-'P*4*, 
vx ^ 7 4 Ufc«i«WS»m©Ji 7 3 B, M*f#J)!l 
©M^(7 3 a*J «fcO e 5fe«SW«tIB©IIR«7 3 b 4^T^ 

C©»^*fla«*li7 3 b«£34r<r\ 0 1 8 
(e) tiCnktJi^lc^ *KJ;i)ace^rt6a:»iB©*2© 
S7 5t3-f -f>y?n^. 018 (f ) lCmtm2 

(DmtmmttJMM* mn <f ) ic^-rxgipiD-c 

i«c J: D . 018 ( g ) iCTjk-rm^nTo 
[ 0 1 3 4 ] 0 1 8 (C^TTa&Cfc^T, HBI35 2 . 5 

WT-So M5 7*««5 1 £5 4 ^©P^fCfig-rScfc^ 
jgeS<S^JJ£J)n*SC£KJ:0» ^g*l 0 0°CJ:«31« 

J: 0 . a»3WWC«KiJim«c «c o xm 5 7 icg^^^ S c £ 

[0135] flfe©HJfe^£ISI«{C. C©cfc 9 
7*r F U^«RS{cfc(r»T. M5 7 

^tut>. c<Dm^<o2r><Dmmr^mm mm \ o 

1 *5 iO' 1 0 2 £ It^t) ©^ffilHlS§ ; &0 1 9 iC^ 
^•ti^tiififHWic^a 1 2 0*jJ;O* 1 2 1 £ ItfFffl 

v. mm*ftm-?zm5 1 t>£tc®m 1 2 2 £ 

"T-5.0 C©£ 5 JCi»^ttli5 7 «««-{c*JWSIiIiBR* 
SWS^U »SI«ttiRJl (FLO *3tBSaSSHIft 
ffi(AFLC)& «>r©WEttfiR5S^3©RS©*&K*j 

[0 13 6]**:, ffe©HJfe0ji£PI«K, *£gflffl$jR 
©a^5 1 fcj; [>*5 4 ©±CCT i'f^vh'JJXTF 

uxatesjw«w6n*»^fe. 02 oic^-Tct^ic, m 
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5 7i3^*tt©fe©&fl3t>£j9»*S<,»tt. M^tf Bayer 

wic 3 — f a > iff & c t k «t i -cmm&ztf** $nr 

CO 1 3 7 3 H21B, ££5 1 4bJ:J>*5 4_Bc^^> 

w*^or(,>*. c ©»&«>. mcommmmtmmic, 

z77|bj> *ftfei&&B«:2ft,T«ifi#iSjK:« 10 

Jgf5 7©¥ffl# 

ffifc:fotfS#3*«tt*» 02 1 Wcte^xmnRxyV 
c©<fc$fc*ljsSK:«fc»j, *-©«BrFu 
**fiS«: «fc 0 > !6tti£lI©*ft£©@B 1 2 2 tc i & fc 5 
^E£/c«mi?©Ji£:&UC> 2 o©Jl©iSi^©?*a:W 

tcr FuxainjfBtcsti-So 

[0 13 8] 2o©««IBLC l*»«fciytLC2%irr<S 

#©ffl±tcx^-if#Rtf M§B^©flfe©X 
^— y-**»W6tifcat«5 1 *5«fctf5 4©Bfl{e{ig3ti' 
SCitCfcO, 3J8«ffi©itS«$U#-2>« 

■n*»i©niLrfPfflu 4<yv-ii©M-H±©x> 

<ttc<fc»J. fc^ l-o©JRS»*!fl^lsn*. ML, 2 
»«Jt©$a»*#«:«*S[T©BR(cit5 7 *ssaj©iw«: 
}E}# 3 ft £ J: 5 KffiKai < K«©ftgi^b-tf^T 5Ci 
*£»S4-r*^SW»©(c*H/» 3B^©^Stt, fflS: 

WfciKJilitt, ILC lfcJ;i>*LC2tcM^iLfc 
©&ra«K«WW«c3MbT*fl^**TLT*>«fc<, 

[0139] 

[»W©S»*] ±a©«t5«c*ISWJcJ:ti«. 

©*ss»c*ji>-c, jawc^tJtsn/cjRfcjc^-c^gt 
3ftfc4>& < i & 2 oojmw***- ssia^tt^s 

?S -Sfcfe. fit*©*— iRftlia>6& SBWWt-fert'** 

^•^t^ci «c# w-r 6tiM©PB®cc ct zmnmm* 40 

HKWJcfgM-c^-Sc #»«!IJ©«tefctt:«fcfttf > ct 

[0140] ^-rn©s«tc*fu-rfejii^^{c*>/c 

W©7FP**t!«TSC£j&Si*J8B'r*S. *7c> JRtf 
3S«*> 6>^ftW«c*Hfis««:«l 3 nt <,> % t »*»^ M© Pf 

tf » -e© J; 0 &iiBR©pttric*r LTWR#£g«iWK:(0U 
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[0141] <*6k, *&w<o2>mw.M$m*m^ti 
x-i paybox hJ:b**tA-c#^„ m^mztc 

[0142] *fc, *«WK:J:*?ftftSBB*fai-r«* 
ffiBtt3RW*Kt?* 0 . 1 * 2 ©2«?2» 

6iEL<i£3ftst<t%?ssiic-rs D ^tKf^a 

«K36?Mji's©iWSK: J: 0 S^Hbt?* £?tlligi=f^£ffl 

[0 143] cn6©»SRB» ?<©SftSII'>Xf 
sf4©R*f |fi) * cD?>-t±A,^l«] Kit o rSS0R«*4g*t 

fc> -/^-^fflfc*Jl»-C. ^*Lfc2o©jg©K(ca6 

[H 1 ] *«M©**ii*0»*«fi6-r *}««»«©« 
[H2] Hi©»a©aaR©u>fr , > iibs^ 

[03] a 1 ©^l^^tSfcfe©^?:^^ -31 

[84] 01 ©iSK^fl^-rsfc*©^©^*^*". 
[05 ] 01 cc^-r^a ; S:^is-r-sfc<sf)©^iS i &^-r0 

[06] *«9i©**^e»0»©f6©iSii«a«RR*^ 

[07] S 1 S fcttH 9 OgSKfcU tffl^ 6tl S 2 o 
©*l©»rH*mTIS"C*&. 

[08] ^mm<om 2 ©hjb^jkk <£ s^s*cci&orfp 
tgs n/t^A«g©»rffl0-e* So 

[09] ^m<DW 2 ©»Iic<i: Sfi©^7ffi(C?S 
rfms tifci£g©»fffi0-e& -So 

[010] 3 l/Xf'J v ^JK&W*4*fflt»*v *«b^© 
0 2 ©HffiftBCC J; * ^iSK-© ^ xYm 3 nfcjg^K 
©. WlrWt*^. 
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